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No Swimming Allowed 


Sewage causes stream pollution... Today 
stream pollution is receiving more stringent 
attention by authorities everywhere. 


One sure, easy way to end the danger of 
spreading harmful bacteria thru such pollution 
is to use Solvay Liquid Chlorine. It’s the 
stanaard treatment for sewage-polluted water. 


SOLVAY SALES CORPORATION 
Alkalies and Chemical Products Manufactured by The Solvay Process Company 
40 Rector Street New York 6, N. Y. 


BRANCH SALES OFFICES: 


Boston * Charlotte * Chicago * Cincinnati * Cleveland * Detroit * Houston 
New Orleans * New York * Philadelphia ¢ Picsburgh © St. Louis * Syracuse 








when you need chlorine 





TRADE MARK REG. U. S. PAT. OFF. 


LIQUID CHLORINE 
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Sando 


1947 








PUBLIC WORKS for September, 1947 


She &ditor’s Page 


Super Highways for the Nation 


A program to cover the nation with more than 
37,000 miles of four-lane highways has been an- 
nounced by the Public Roads Administration. The 
cost will be shared by the Federal Government and 
the various states, and it will take 15 to 20 years to 
complete the system. No estimate of the cost has yet 
been made, but whatever it is, such a system will be 
a good buy. This country cannot afford not to have 
adequate roads. 

Defects of our present system were recently empha- 
sized by Charles Upham of the American Road Build- 
ers’ Association who said, in referring to the existing 
road system of one of our eastern states: “This is not 
a horrible example—just a typical one. The system 
is made up of 4,500 miles of roads. A motorist driving 
over this system would negotiate 6,000 sharp curves. 
He’d climb 1,500 steep grades. He’d find 16,000 re- 
stricted sight distances. He’d go over 145 dangerous 
grade crossings. And in the 4,500 miles of driving, 
he’d cross 400 inadequate bridges.” 

It’s about time we cut loose from the pre-World 
War I concepts of what a road ought to be and got 
busy on building some designed for the needs of today 
and tomorrow. 





DDT Spraying for Disease Prevention and 
Fly Control 


During 1945 and 1946, a number of cities used 
DDT for spraying all or part of their built-up areas. 
The objectives were generally poliomyelitis or other 
disease control, and fly reduction. Results of this work 
are now pretty well available, and are about what 
might have been expected—rather inconclusive. This 
was due primarily to the unplanned and on-the-spur- 
of-the-moment type of work; and to its lack of skilled 
direction. Costs were high for the same reason. In 
disease control work, DDT was not applied until after 
the peak of the epidemic had been reached, which was 
too late to accomplish much; or where disease rates 
were not at an epidemic level. That the rates might 
have reached epidemic level without spraying is pos- 
sible, but cannot be determined. In fly control, it has 
been demonstrated that a single application of DDT 
will have no lasting effect, but Army experience indi- 
cates that two, three or more applications can ac- 
complish remarkable results. Mosquitoes are more 
susceptible to a single application, especially in the 
late summer. 

It is hoped that many municipalities will begin to 
plan now for DDT application for the 1948 season 
Fly and mosquito control have many advantages in 
comfort, and more in disease control. In planning to 
use DDT, with expenditures within the easy reach of 
the normal municipality, there are three major essen- 
tials: (1) Start application early, before the fly, mos- 
quito or disease problems become major; (2) plan on 
a minimum of several applications, directing these at 
producing areas only; and (3) place the work unde1 
the direction of a competent entomologist, with an 
engineer to handle organization and personnel. 

It seems to have been definitely proved that flies 





are a factor in the spread of poliomyelitis; and it 
is well-known that they spread other diseases. Mos- 
quitoes are responsible for the spread in this country 
of malaria and dengue. And both are pests and nuis- 
ances. 


There is No Substitute for Effective 
Chlorination 


In a recent outbreak of water-borne typhoid, this 
time in California, the water was not being chlorinated, 
though provision for chlorination had been made some 
years ago. The supply was a small one—less than 200 
consumers—and therefore not subject to important 
state regulations. However, the condition of the supply 
was known and had been a subject of correspondence 
for 17 years. Subsequent to the resulting grand jury 





> 5 
investigation of the epidemic, the County Health De- 


partment budget was increased more than 50%. It 
really takes a good epidemic to get done some of the 
things that, by all the rules of common sense, ought 
to have been done ‘long before. To our mind, there 
isn’t any substitute for effective chlorination of all 
water supplies all of the time—a statement that may 
stir the memories of war-time experiences. 


Hydrant Location in the Automobile Age 


Forty years ago a fire hydrant was placed far 
enough back from the curb to clear the hubs of horse- 
drawn trucks. In the period since then, no other cri- 
teria for placement appear to have been developed, 
despite the fact that traffic conditions have changed 
very materially. In some cities, the cost and incon- 
venience due to fire hydrants damaged by motor 
traffic are appreciable. Trucks may have a rear-end 
hangover that will reach far beyond the curb; some 
of our more modern automobiles are capable of reach- 
ing with front or rear bumper a considerable distance 
beyond the curb. Perhaps it is time to analyze these 
and other similar problems in the light of changed 
conditions and come up with some new bases of engi- 
neering design. The use of hydrants that will fail in 
a predetermined way or are easily repairable is advan- 
tageous meanwhile, but consideration ought to be 
given to a better and safer location, perhaps near to 
the building line. 


That Medical Service Corps 

The bill establishing the Medical Service Corps has 
been passed by Congress. In an effort to obscure still 
further its unsound and discriminatory provisions, it 
was amended in the Senate to provide for a Sanitary 
Engineering Section. This amendment does not in any 
way mitigate the fact that non-medical personnel are 
still considered as mere technicians, unworthy of the 
same rate of promotion and the same rank as doctors 
of medicine, doctors of dentistry and doctors of vet- 
erinary medicine. It does not change the hard fact 
that those engineers and other professional men of 
the old Sanitary Corps will play second—or third— 
fiddle to the pharmacists who are now in control. The 
amendment merely makes the administrative set-up 
more unworkable than it was before. 











PUBLIC WORKS for September, 1947 


MAA eae 


PUB 











t Set Now 


@ 








To keep streets and highways 
free of snow and ice with 








h. 


Cl 


SSE 





When you think about next winters storms,d 














@ G 
NoRéaea a 
" WOKS SOY LLNS 


women shopping, ; 


safely to school, people to work? For treac 





erous Snow and ice on pavements cause 


accidents to pedestrians, cars, trucks), 











| STERLING “Auger-Action” Rock Salt 





em 
ith 


S\ 


you long for a million dog sleds totake kP; 


hot 


PUBLIC WORKS for September, 1947 9 


fo buses ae ===. They hamper business 
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International Salt C ompany, Inc. Scranton, Pa 
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“FOR WATER WORKS 


7, Produces crystal clear water, 
2 Gives better floc formation. 
3, Promotes better settling and longer filter runs. tion feeding. 
¢g, Aiids in reduction of tastes and odors. 
Ss. Has no chlorine demand. can 
6, 1salow cost coagulant. 
7. Superior in tests against other coagulants. 
gv. High in quality. Its constant uniformity can be depended 
upon. 


. — zs < 





u 


FOR SEWAGE PLANTS 
7. Clean, easy to handle. 


2. Dry feeds well or dissolves readily for solu- 


3. Simple application. Requires only low 
cost feeding apparatus and minimum atten- 


4. Clear, colorless effluents are possible. 
5S. Sludge digests readily. 
6. Treated digested sludge dries quickly 


with minimum of odor. 


Aluminum Sulfate is almost universally accepted by water experts 
as the best coagulant for removal of turbidity, color and bacteria 
from water . .. and General Chemical Aluminum Sulfate is the out- 
standing choice the nation over. That’s because its high quality and 
constant uniformity have given it a time-tested reputation for reli- 
ability among operating men in towns and cities all over America. 
Municipal officials in charge of sewage treatment also find that 
clarity of sewage effluent is easily obtainable with General Chemical 
Aluminum Sulfate for the many reasons outlined above. For your water 
and sewage disposal systems, specify General Chemical “Alum”— 
preferred by most American cities. 





GENERAL CHEMICAL COMPANY 
. 40 RECTOR STREET, NEW YORK 6, N. Y. 


Sales and Technical Service Offices: Albany * Atlanta * Baltimore * Birmingham * Boston 

Bridgeport * Buffalo * Charlotte * Chicago * Cleveland * Denver * Detroit * Houston 

Kansas City * Los Angeles * Minneapolis * New York ¢ Philadelphia * Pittsburgh 

Providence * San Francisco * Seattle * St.Louis * Wenatchee * Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 


In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 


When writing, we will appreciate your mentioning PUBLIC WORKS 


7. Chlorine consumption is cut due to 
lower demand of clarified sewage. 


8. Economical to use. 
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You can make short work of road, high- 
way and airport upkeep and still stay on 
friendly terms with your maintenance 
budget. This versatile, full-hydraulic 
HUBER ROAD MAINTAINER is readily 
converted to bulldozer, rotary broom, 
patch roller, scraper, snowplow or lift 
loader through HUBER built auxiliary 





units. i 
Thus, a single, modest investment covers 
= all of your maintenance requirements, 


— doing each job thoroughly, quickly and 
at minimum cost. 

That is why a HUBER ROAD MAINTAIN- 
ER should be working for you. 
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) 3 WHEEL AND TANDEM ROAD ROLLERS 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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THE HANDY PUMP 


Fitted with pipe or common garden 
hose, this pump will lift water up to 
25 feet. Delivers 8 gal. per min. at 
40 lbs. pressure. Electric motor driven 
~ self priming - weighs only 20 lbs. 





THE MODEL 1602 (90M) 


Gorman-Rupp model 1602 will pump 
90,0008 GPH at average total head. 


THE NEW ODORLESS SANITARY 
CLEANER (0.5. C.) 


A modern apparatus for cleaning septic 
tanks, vaults and cisterns. Shipped com- 
plete ready to mount on standard truck 
chassis, 158 to 161 in. length. Septic 
tanks of 1000 gallon capacity cleaned in 





Officials. Write for bulletin 7-ST-1l. 











§ 20 minutes. Approved by public health 
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THE 
MIDGET 


The Midget can do hun- 
dreds of handy pumping 
jobs. 3000 GPH at 20 tt. 
head, 5 ft. suction lift; 
and it weighs only 60 lbs. 


Gorman-Rupps are the simplest, most 
rugged design of any self-priming cen- 
trifugal pump made. They are engi- 
neered to give the best performance 
possible under any and all conditions 
and to assure continuous trouble-free 
service for a long period of time. 

Faster Priming - more efficient -- just 
start fhe motor and you start the water 
without making any adjustments. 

Will not clog ~- nothing to cause stop- 
pages -- no valves, vents or ports — no 
tubes -- no orifices - no clean-out plates. 
Whatever the size or application from 
3000 GPH up to 25,000 GPH you can do 
the job more profitably with a de- 
pendable Gorman-Rupp Blue Pump. 


Write for further information or contact your nearest distributor. 


GORMAN-RUPP COMPANY 
320 NO. BOWMAN ST., MANSFIELD, OHIO 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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Is SLUDGE and GREASE 


Positive sludge and grease collec- 
tion which is a necessity for an You - p r fy b | e m Pe 


efficient plant, can be supplied by 
Link-Belt Straightline and Circu- 


line sludge collectors. Link-Belt 


















sanitary equipment engineers 
stand ready to supply helpful in- 
formation and recommendations 
on applying the correct type of 
equipment to the solution of your 
special problems. Write our near- 
est branch office, today, for Cata- 
logs 1742 and 1982, and for in- 


formation on— 


STRAIGHTLINE SLUDGE 


—for rectangular settling tanks, 
Straightline Collectors with peak-cap 
bearings, pivoted flights and “Straight- 
line” action provide a combination 
which can’t be beat for efficient col- 
lection of sludge and grease. 


se  _} CIRCULINE SLUDGE 
\)/ [AS COLLECTORS 





Wi ih —.for round settling tanks. Circuline 
collectors are equipped with a 
“Straightline” action which assures 
quiet and positive sludge removal 
from the entire flow and in one 
revolution. 


In addition to sludge collectors, Link-Belt 
Company manufactures a complete line of 
equipment for water, sewage and industrial 
waste treatment, such as grit collectors and 
washers, mixers, screens, scum breakers, aera- 
tors, dryers, power transmitting, elevating 
and conveying machinery. Send for catalogs. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, 
Dallas 1, Minneapolis 5, San Francisco 24, Los Angeles 33, 
Seattle 4, Toronto 8. Offices in Principal Cities. 


SCREENS- COLLECTORS: MIXERS -AERATORS 





10,742 
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NORTON POROUS PLATES AND 
TUBES FOR ACTIVATED 
SLUDGE SEWAGE PLANTS 


A Y GRIRON RITE TTL 








OPERATORS of activated sludge sewage plants repeat- ‘ 
edly select Norton Porous Plates and Porous Tubes for . 
maximum efficiency and minimum operating costs in air 
diffusion. The successful service of Norton Porous Mediums 
results from the know-how of Norton engineers who exer- 
cise the closest control over such essential qualities as 
permeability, porosity, pore size and wet pressure loss. 
Pioneers in the field of fused alumina diffusers, Norton 
Porous Plates and Tubes are the modern medium for 
activated sludge sewage plants. : ¢ 


NORTON COMPANY — Worcester 6, Mass. 
a __ 
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y ppT PRODUCTS 


. PAL 
FOR MUNICI 
AND INDUSTRIAL | 
ROBLEMS — 





cin are NEOCID* DDT products 
available to control filter flies, 
house flies and mosquitoes. Apply 


a residual toxicant that kills both 








the adults and larvae. Sanitary en- 









gineers have proven that DDT can 


do a real job for you. 


Get the details on how Geigy’s 
NEOCID M 25 and NEOCID D 30 


can make your city a better place 





to live. 


*Reg. U.S. Pat. Off. 





GEIGY COMPANY, Inc. 


ORIGINATORS OF 


INSECTICIDES 






SSNS See 


89 BARCLAY ST., 
NEW YORK §, N.Y. 
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foday’s Jaeger figures 


Your Jaeger distributor is today supply head- 
quarters for contractors in your locality who 
are applying modern low-cost air power to 
their work. He handles the finest air tools, 
engines and compressors on the market — 
he knows air——he is an important link in 
a chain of 128 Jaeger air stations across 
the U. S. and Canada which give on-the- 
spot service to contractors wherever their 
jobs may be. 


Why Jaeger Air COSTS LESS 


75% to 100% larger “Tough Swedish Twin" 
valves, ultra-lapped to leakproof closure — 20% 
to 30% slower, cooler piston speed — 100% 
efficient intercooling — force feed lubrication — 
balanced, precision parts — mean smoother, vibra- 
tionless performance, free air flow without the 
usual heat, carbon and power-wastiog back pres- 
sure — more air from every pound and dollar of 
fuel and much lower upkeep with compressor 
units that outlast their original engines* 3-tol. 


*Caterpillar, Continental, International power. 
Ask us for the name of your nearest air station 


and copy of Catalog JC-5, the up-to-date buyer's 
guide for portable compressors of 60 to 600 ff. size. 





THE JAEGER MACHINE CO. 


Main Office and Factory — Columbus 16, Ohio 


REGIONAL OFFICES 


8 E. 48th St. 
New York 17, N. Y. 


AIR COMPRESSORS, 


Chicago 1, Ill. 


226 N. LaSalle St. 235-38 Martin Bidg. 
Birmingham 1, Ala, 


MIXERS, PUMPS, HOISTS, PAVING 


MACHINERY, TRUCK MIXERS — DISTRIBUTORS IN 128 CITIES 


When writing, we will appreciete your mentioning PUBLIC WORKS 
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for 106 
power, ECONOMY, AND EFICIENC! Fe whet 
In STATIONARY POWER AS WELL 


MAIN LINE 
= 5/.” Pea in- 
puma | meTek swe 


Gasoline. 165 cu. in. displace- | 
ment. Wt.: 1060 lbs. Model 206GA- | 
4A 354" x 5"—4 Cyl. 38 H.P. at | 
1500 RPM Burning Gasoline. 206 | 
cu. in. displacement. Wt.: 1080 Ibs. | 








After more than thirty years of service 
many Builders Type M Instruments and 
Venturi Tubes are still on the job, meter- 
ing with original accuracy. The Type M 
| Register - Indicator - Recorder furnishes 
| complete information: a continuous indi- 
| cation of flow, a permanent record ona 
| 12” chart and the total quantity on a 
counter dial — all within an accuracy of 
plus or minus 2% over a flow range as 
wide as 15 to 1. 








Model 283-4A 4!/,” x 5”—4 Cyl- 
inder 52 H.P. at 1400 RPM 
Burning Gasoline. 283 cu. in. dis- 
placement. Wt.: 1850 Ibs. Model 
403-4A 45/2” x 6”—4 Cylinder 64 
H.P. at 1200 RPM Burning Gas- 
oline. 403 cu. in. displacement. 
Wt.: 1950 Ibs. 








Model HUA 45,” x 6”—6 Cylinder | 
94 H.P. at 1200 RPM Burning | 


wo eb ee Builders Type M Instrument 








The Builders Venturi Tube has no moving parts 
| in the pipe line — nothing to wear out — and the 
pressure loss is extremely low. Only two small 
| pipes are required to connect the Register-Indi- 
cator-Recorder. The Venturi Tube is a complete 
unit, precisely machined and assembled at the 
factory — with heavier than usual construction 
throughout for greater strength and durability. 
For Bulletin 293C, address Builders-Providence, 
Inc., (Division of Builders Iron Foundry), 16 Cod- 


Model UTI Industrial dian th, Caden % 0% 
Tractor 49 H.P. 126” ing St.,. de , 


Overall Length. 76” 
Overall Width. 16’ BUILDERS PRODUCTS 


Turning Radius. Venturi, Propelfio and Orifice Meters °* Type M and 

Flo-Watch Instruments * Venturi Filter Controllers and 

Gauges °* Master Controllers °* Kennison Nozzles 
Chronoflo Telemeters * Conveyor Scales 








Model 1210-12A 45/4” x 6”—12 
Cylinder 206 H.P. at 1400 RPM 
Burning Butane Gas. 1210 cu. in. 
displacement. 











Model RTI Industrial 
Tractor 27 H.P. 104” 
Overall Length. 59” 
Overall Width. 12’ 
Turning Radius. 


Ww. 


BUILDERS#@PROVIDENCE || 
Tuments ; 





See Your Nearest MM Dealer—Distributor Or Write 








MINNEAPOLIS-MOLINE 


POWER IMPLEMENT COMPANY 
MINNEAPOLIS 1, MINNESOTA 














Builders Venturi Meter Tube 
When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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Austin 


SINCE 
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Awoee! Drive and All-Wheel Steer make 
it possible to mount an attachment ahead of or 
behind the “99-H”’ Power Grader without sacrifice 
of operating efficiency or machine control. 

When the entire weight of the rear end of the 
machine is transferred to the Roller, the 99-H” 
drives and steers with its front wheels. When 

the entire weight of the front end is transferred to 
the Bulldozer, the “99-H” drives and steers with 

its rear wheels. An ordinary motor grader 

would be helpless under such conditions. In 
addition to making it possible to use attachments 
that could not be mounted on ordinary motor 
graders, All-Wheel Drive and All-Wheel Steer 
provide traction and maneuverability that 

make every attachment — front, center or rear 
mounted — just that much more effective than it 


would be on other motor graders. 


AUSTIN-WESTERN CO., AURORA, ILL., U.S. A. 





Ee diz 


ROAD MACHINERY 


S859 
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ings cd xpan sity of Michigan at Ann Arbor as part 
e & ‘a of an ambitious expansion program. 
b Mr. Kenneth G. Phelps is in charge 
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For examP e ajent Acting 522 First National Bank Bldg., Atlanta, Georgia 
1 Fo y 0 ven sme and 1105 Huntington Bank Bidg., Columbus 15, Ohio 
ma This gaves * 111 W. Washington St., Chicago 2, Ill. 
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Los Angeles 15, Calif. 
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Sewer Rental Data 


Methods employed by cities in charging sewer rentals, and relative 
rates charged for outside-the-city connections. 


pac enta agen has been received from 578 cities 
in regard to sewer rentals; this is presented here- 
with. These data represent the first installment of 
information obtained through the cooperation of city 
engineers. It is anticipated that about as many more 
replies will be received as are now in hand; and in- 
formation from them will be compiled and published 
later. Of the 578 cities replying, 148 report that 
sewer rentals are charged. These same 578 cities also 
reported on waste disposal improvements planned, as 
indicated elsewhere on this page. 


Information on Rental Charges 


Alabama—Five replies. One city, Hartselle, charges 
a flat rate of $1, which covers the cost of the sewerage 
program. There is no extra charge for connections 
outside the city limits. Ozark charges $75 per connec- 
tion outside the city. 

Arizona—Three replies. Glendale has a sewer tap 
charge of $26, but no rental; Tucson has no rental 
inside the city, but charge outsiders $2.50 per fixture. 

California—Thirty-two replies. Two cities—Healds- 
burg and Oxnard—charge sewer rental on a flat rate 
basis and one—Burlingame—on water use. E] Centro 
charges outsiders $20 for businesses and $5 for resi- 
dences per month. Orange and Oroville do not allow 
outside connections. Those living outside of the city 
limits are charged as follows by other cities: Pacific 
Grove, $15 per dwelling; Pasadena, $1 per month 
for single family dwelling; Healdsburg, double the 
inside rate; Merced, $10 per year per home; Oxnard, 
50c per connection; San Leandro, $18 per year; San 
Luis Obispo, $10. In Burlingame the charge for sewer 
rental is 2c per thousand gallons of water used. 

Colorado—Twelve replies. Six cities report sewer 
rentals, one—Ft. Collins—on the basis of water use, 
two — Boulder and Longmont —on the number of 
plumbing fixtures, one—Grand Junction—on a per- 
centage of the water bill and two—Golden and Sterl- 
ing on flat rate. The Sterling rate is 50¢ a month for 
domestic and $1 a month for commercial users. Boul- 
der and Longmont charge those outside the city 
double the inside rate; and Ft. Collins charges them 
25% more. 

Connecticut— Ten replies. One — Darien—city 
charges sewer rental, this being based on the number 
of plumbing fixtures. 

Florida—Nine replies. One city—Ft. Lauderdale— 
charges sewer rental on the basis of water use; 
one—Key West—on the number of plumbing fixtures; 
and one—Lakeland—by a fixed per cent of the water 
bill. Ft. Lauderdale charges 25% extra for service 
outside the city. 


How This Information Was Obtained 


Questionnaires were sent to all City Engi- 
neers. The data tabulated here are from 
the first 578 replies received. It is expected 
that about as many more will be received in 
the near future, representing about one-third 
of all cities having engineers. The 578 cities 
reporting so far also stated that they con- 
templated the following improvements, most- 
ly during the next 12 months: 

220 sewage treatment plans or enlargements 
89 additional sludge treatment installations 
94 waste disposal incinerators. 

The Editors 





Geor gia—Nine replies. Two cities report sewer ren- 
tals, one—Tifton—charging on the number of plumb- 
ing fixtures and the other—Athens—on a flat rate 
basis. Athens charges $5 per year for those outside 
the city. Though it does not do so now, the rental 
program in Athens is expected eventually to finance 
the sewerage program. Macon has no rentals but 
charges outside homes $10 per year for service. 

Idaho—Four replies. One city—Preston—charges 
on the basis of a flat rate. The outside rate at Preston 
is 1%4 times the city rate. Twin Falls charges $100 
plus the tap fee for outside connections. 

[llinois—Twenty-seven replies. Nine cities report 
sewer rentals, five—Barrington, Oak Park, West Chi- 
cago, Jacksonville and Mattoon—on the basis of water 
use, one—Naperville—on a percentage of the water 
bill and three—Canton, Elmhurst and Glen Ellyn— 
on a flat rate. Naperville charges 10% of the water 
bill or 50c a month minimum for residents and fur- 
nishes no service outside the corporation. Barrington 
uses various methods of charging inside’ the city, and 
charges double outside; Canton charges $25 for taps 


’ outside the city; West Chicago charges $2.50 per 


quarter outside. 

Indiana—Eleven replies. Four cities charge rentals, 
three—La Porte, Peru and Tipton—on the basis of 
water use and one—Marion—on a percentage of the 
water bill. 

Jowa—Thirteen replies. Three cities—Fort Dodge, 
Sibley and Waterloo—charge sewer rental on the 
basis of water use and three—Sioux City, Storm Lake 
and Des Moines—on a percentage of the water bill. 
Des Moines charges outsiders 30% more, while Water- 
loo charges them double. Indianola expects to charge 
rentals soon. 

Kansas—Twenty replies. No city reports levying a 
sewer rental. 


19 








20 


Kentucky—Six replies. No city reports charging 
sewer rentals for residents. Danville charge 25¢ per 
month for connections outside the city, and Lexington 
charges outsiders as follows: $4.20 minimum; 4-rooms, 
$5.40; 5-rooms, $6; 7-rooms, $7.20; 8-rooms and over 
$7.80. These are annual charges. Lexington has a 
large built-up residential area just beyond the city 
limits. Sanitary sewers in these areas have been built 
by the subdivision owners, but the sewage generally 
passes through the city sewers for the entire length of 
the sewers. The city does not maintain nor service 
sewers beyond the city limits, but it collects annual 
rentals, which are used to enlarge and improve the 
treatment plant and to provide sewerage facilities 
made necessary by reason of the sewerage entering 
from beyond the city limits. An increase in rates is 
under consideration. 

Louisiana—Two replies, and Maine, nine replies. 
No city reported charging sewer rentals. 

Maryland—tThree replies. Two cities — Salisbury 
and Westminster—charge rentals, both on the basis 
of the number of plumbing fixtures. Salisbury charges 
for service outside the city, a $100 tapping fee, plus 
$15 yearly rental; Westminster charges for outside 
service in proportion to tax. 

Massachusetts — Twenty-six replies. Five cities 
charge rentals, 3—-Marlborough, Reading and Brock- 
ton—on the basis of water use, one—Peabody—on a 
percentage of the water bill and one—Concord—on a 
flat rate. Outside of the city charges by Lawrence are 
18'4¢ per person yer year, and by Orange $1 per 
year per connection. The matter is pending in So. 
Hadley. 

Michigan—Thirty replies. Of ten cities that report 
sewer rentals, 7—-Lincoln Park, Mason, Monroe, 
Pontiac, Traverse City and Wayne are on a water 
use basis, Zeeland is on a flat rate, and 2—Grayling 
and Ludington—on a percentage of the water bill. 
Petoskey plans to start charging rentals soon. Cities 
which have a special provision for outside service 
include Dearborn, tapping fee $50 and annual charge 
$5 per family ; Pontiac double the inside the city rate; 
and Zeeland, $12 per year. Traverse City has no 
outside connections. Petoskey plans to initiate a rental 
charge. 





Minnesota—Seventeen replies. Three cities—Co- 
lumbia Heights, Minneapolis and Montevideo charge 
sewer rentals, all on the basis of water use. Outside 
the city charges are: Cloquet, $1 per residence and 
$4 per business (no charge inside city limits); Ely, 
$50 for tapping, and 75¢ per month. 

Mississippi—Five replies. Two cities—Pascagoula 
and Yazoo City—charge rentals on the basis of the 
number of plumbing fixtures. Corinth charges for 
service outside the city at the rate of $5 per year; 
and Pascagoula charges $10 per year for one bath- 
room and kitchen, with an extra $1 per year for each 
additional fixture. 

Missouri—Nine replies. One city—-Mexico—charges 
a rental, which is based on a flat rate. Springfield 
charges residences outside the city limits $6 per year; 
and industrial plants $60 per year minimum. 

Montana—Three replies. One city charges sewer 
rental on a flat rate basis. 

Nebraska—Seven replies. Two cities—Norfolk and 
Schuyler—charge a flat sewer rental rate. For those 
outside the sewer district, Norfolk charges 25¢ per 
month. 

New Hampshire—Two replies. Laconia plans to 
establish a sewer rental charge on the basis of water 
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use. No city reports sewer charges are now being 
collected. 

New Jersey—Twenty-seven replies. One city— 
Clifton—charges on the basis of water use, one— 
Haddonfield—on the number of plumbing fixtures 
and one—Matawan—on a percentage of the water 
bill. Leonia does not state the method of charge. 
Clifton charges on the basis of meters; Matawan 
charges 20% of the water bill inside the city and 40% 
outside. For outside the city service, Glen Rock charges 
$25 to $50 per year per dwelling, and Jamesburg $25 
for a small house. 

New Mexico—Four replies. One city—Roswell— 
charges sewer rentals on a water use basis, one— 
Deming—on the number of plumbing fixtures and 
one—Carlsbad—on a flat rate. 

New York—Thirty-six replies. Two cities—Bath 
and Fairport—charge on the basis of water use, one 
—Saranac Lake—in part on a flat rate, and one— 
Garden City—on the number of plumbing fixtures. 
Garden City charges only tax exempt and outside- 
the-city property. Ithaca bases outside charges on the 
number of fixtures; Fairport charges $10 per year 
flat rate outside; Larchmont charges outsiders $190 
to connect and $10 per year. The $190 was figured 
on each family’s share in the sewer system, residents 
having paid it in taxes, while the $10 is the propor- 
tional cost of operating the treatment plant. Middle- 
town charges $125 for an outside ccnnection, while 
Ravena charges outsiders $15 per year. 

North Carolina—Six replies. Wilmington charges 
on the basis of plumbing fixtures and Lexington 
levies a flat rate. The outside charge at Wilmington 
is double. 

North Dakota—Two replies. Jamestown uses a flat 
rate and Dickinson charges on the basis of the water 
bill percentage. The charges at Jamestown are the 
same for outside the city as for inside, but those not 
using city water are charged a flat $3.45 per month. 

Ohio — Forty-two replies. Twenty-three cities in 
Ohio report charging sewer rentals. Of these, 14— 
Ashtabula, Barberton, E. Cleveland, Columbus, Cuya- 
hoga Falls, Dayton, Delaware, Lancaster, Mansfield, 
Newark, Sidney, Van Wert, Xenia and Cleveland— 
are on the basis of water use, 3—Celina, Washington 
and Wilmington—according to the number of plumb- 
ing fixtures, 2—Cambridge and St. Mary’s—on a 
flat rate and 4—Bryan, Wooster, Oberlin and Findlay 
—on a fixed percentage of the water bill. Comments 
and data include: Ashtabula, 4¢ per 100 cf. inside, 
7¢ outside; Bellefontaine uses 25% of water bill in- 
come to pay for its sewage disposal plant; in Bryan, 
the charge is 50% of the water bill, $1.50 minimum, 
with no outside the city service; Cleveland, 18¢ per 
100 cf. inside, 28¢ outside, which covers operation 
and maintenance; Columbus, the outside rate is 90% 
more than inside the city; Cuyahoga Falls, outside 
rate 50% of the water bills; Delaware, the charge is 
pro-rated as to persons served; Lancaster charges an 
additional 25% for outside service; Manfield, same 
outside as inside; Marion, $10 per vear outside; St. 
Marys and Sidney, 10% more outside; Washington, 
a rate survey is now being made by Paul Uhlman 
and Associates; Wilmington, rentals cover operation 
and repair costs: Wooster charges 10% more outside; 
the charges in Xenia are based on water use, except 
there is a flat rate for dwellings. 

Oklahoma—Thirteen replies. Three cities charge 
rentals, Ardmore on a flat rate basis, Tulsa on the 
number of plumbing fixtures and Muskogee on water 


(Continued on page 32) 
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On the average road: A narrow bridge every ten miles; a sharp curve nearly every mile—and three “blind” spots per mile. 


How Modern Highway Design Reduces Accidents 


Design speeds; highway capacity and highway types; passing require- 

ments; accidents in relation to highway types; and other safety fea- 

tures of highways, as presented in a paper before the Michigan 
Safety Conference 


By HARRY C. COONS 


Deputy Commissioner-Chief Engineer, Michigan State Highway Department. 


N DESIGNING highways for efficient and safe 

operation, the basic factors to be considered are 
the characteristics of the traffic to be served and of 
the terrain to be traversed. The significant charac- 
teristics of traffic are its volumes, speed, and composi- 
tion. The important topographical features are those 
which affect highway alignment and sight distance, 
including roadside developments which generate or 
influence traffic movement. 

Decisions regarding design speed, sight distances, 
the number of traffic lanes and type of highway, as 
well as the width of lanes are all made with reference 
to these factors. To a very large degree, highway 
safety depends on how wisely these decisions are made 
and on how accurately the final design provides for 
facilities that meet the needs and conditions that will 
actually exist during the expected period of service. 


Design Speed 

Almost the first thing the highway designer needs 
to know is the proportion of traffic traveling in the 
higher speed ranges. On the basis of this information 
he decides upon the design speed, which, in turn, is 
basic in establishing all the other design factors that 
provide for the safe movement of traffic. Sight distance, 
lane widths, lateral clearance to roadside obstructions, 
maximum curvature, superelevation on curves, and the 
general cross section must be consistent with design 
speed. 

Speed observations made on Michigan rural trunk- 
lines in 1941, revealed that 85 per cent of all vehi- 
cles traveled at speeds of 60 miles per hour or less. 
Other studies made following the lifting of speed and 
other restrictions in 1945, showed that this 60-or-below 
group had increased to include nearly 95 per cent of 


all traffic. It is probable that speeds are now tending 
to return to the 1941 distribution as the supply of new 
cars become more normal. 

These Michigan data, as well as a wide record of 
experience elsewhere, indicate that there is not much 
justification for a design speed on rural primary 
trunklines of above 70 miles per hour. ‘This standard 
is applicable for approximately level terrain. In roll- 
ing sections, a design speed of 60 miles per hour 
is desirable. For expressways in urban areas, 50 miles 
per hour can be considered adequate. 

Contrary to some schools of thought, it appears to 
be unlikely that highways built for these speeds will 
be inadequate for higher speeds of the future. Top 
speeds are usually governed by the preference of the 
drivers rather than by the speed capacity of the vehi- 
cles; raising the latter will not raise general speed 
rates except as accompanying improvements in vehicu- 
lar stability, acceleration, and braking, increase the 
confidence of large numbers of drivers in their driving 
competence and control. 


Consistency in Design Important 

A vital safety requirement in relation to design 
speed is consistency in its application. The accident 
rate on road sections with isolated sharp curves is 
more than double that on sections where five or more 
such curves occur to the mile. Safety demands that 
the same design speed be used on the same kind of 
highways throughout large areas. In locations where 
topographical or other conditions make \ variation 
absolutely necessary, transition to lower speed sections 
should be smoothly graduated and clearly marked 
with signs. . 

In considering the subject of speed in design, it 
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is well to keep in mind that increases in the number 
of vehicles on a highway, even those within its practi- 
cal traffic capacity, cause reductions in top speeds. 
‘Take, for example, a 2-lane highway with a design 
speed of 70 miles per hour and an average 24-hour 
traffic of 3000 vehicles. With the normal distribution 
of traffic in hourly volumes, only an insignificant pro- 
portion of the day’s traffic will be able to average 
within two or three miles of 70 miles per hour; these 
cars will be traveling at the lowest volume hours. 
Of all the traffic that wishes to travel at 70 miles per 
hour, about half will be able to maintain an operating 
speed of from 60 to 67 miles per hour. Of the re- 
mainder, 20% will encounter hourly volumes of more 
than 350 vehicles and will be limited to average op- 
erating speeds of 53 miles per hour or less. 

Thus, it will be seen that only a small percentage 
of average traffic desires to travel at the highest rates 
of speed, and that a large percentage of this is limited 
to considerably less than the desired rate. It also is 
apparent that design speed is closely related to the 
determination of practical highway capacity. 


Highway Capacity and Highway Types 


Highway capacity in relation to traffic volumes is 
a primary factor in safety. When a highway is loaded 





No room to pass here. 


to the point where movement is reduced to an unrea- 
sonably low speed, some drivers become impatient and 
either follow too closely the vehicle ahead or take 
chances at passing in the face of opposing traffic. 
The result is a sharp increase in the number of acci- 
dents. 

Reduction of such conditions depends not only on 
the provision of an adequate number of lanes, but on 
the selection of lane arrangement best suited for 
safe traffic use. Highway and traffic engineers have 
given the problems of highway capacity and type 
much study. In the course of these studies, the im- 
portance of the overtaking and passing maneuver has 
been recognized as basic. As traffic increases from 
minimum volume, the number of passing required to 
permit all drivers to drive at their desired speed will 
increase somewhat proportionately. In actual prac- 
tice, the number of passings will increase propor- 
tionately only until a certain volume has been reached ; 
as this volume is exceeded, the number of passings 
first will increase at a decreasing rate, and then will 
begin to decrease. 

Safe passing on 2- and 3-lane highways requires 
that the driver shall have a long clear view of the 
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road ahead. He must see far enough to be assured, 
not only that the portion of the passing lane he must 
use is clear when he starts passing, but that no ve- 
hicle approaching from the opposite direction will 
threaten him before he completes his maneuver and 
turns back into line. For design speeds of 50, 60, and 
70 miles per hour the distance for both types should 
be, respectively, 1,600, 2,300 and 3,200 feet. 

Such sight distances are difficult to provide, espe- 
cially in rolling country. Modern highway practice 
prohibits passing on highway sections where curves, 
hills, or other conditions limit the view of the road 
ahead to less than these safe distances. These ‘no 
passing zones” reduce the working capacity of a 
highway. In the case of the 3-lane highway, they 
frequently result in considerable sections of the center 
lane being prohibited for use by traffic from either 
direction. 

“No passing zones” are not established on 4-lane 
roads because there should be no need for passing 
vehicles to enter an opposing traffic lane. On these 
highways it is sufficient if the driver can see the pass- 
ing lane for the distance required to bring his car to 
a halt. These distances for speeds of 50, and 60 miles 
per hour are, respectively, 350 and 475 feet. To dis- 
tinguish them from the much longer safe passing 
sight distances required on 2- and 3-lane roads, they 
are called “safe stopping distances.” 


Passing and Highway Capacity 

The degree of freedom and safety with which pass- 
ing can be performed is the vital factor in determining 
highway capacity. The accurate determination of prac- 
tical working capacities for different types of roads 
and the selection of the proper highway types to ac- 
commodate the various volume ranges are the most 
important steps in designing highways for safety. 
The 2-lane highway is, for obvious reasons, the basic 
highway type in Michigan and in the country at large. 
It is the minimum highway facility which will accom- 
modate all the requirements of traffic up to its capacity 
limit. It comprises 90 per cent of our paved rural 
trunkline mileage. Other types are built only when 
the capacity for the 2-lane highway is exceeded. Much 
study has been devoted to learning what the limits 
of its efficient carrying ability are. 

It has been found that on a 2-lane road with 150 
vehicles per hour in the opposing lane, a driver can 
make two out of three passings without slowing down. 
But when there are 400 vehicles in the opposing lane, 
he can make such undelayed passings only once in 
three times. On the reasonable presumption that 400 
vehicles in the opposing lane represents the maximum 
hindrance to free driving that drivers will tolerate, 
this quantity has been made the basis for estimates 
of 2-lane capacity. By placing 400 vehicles in each 
lane, the value of 800 vehicles per hour has been de- 
rived as the maximum possible capacity of these pave- 
ments. 


30th Highest Hour Is Critical 


However, this value is too high as a measure of 
capacity because experience shows that highway traffic 
does not normally flow with equal volumes in both 
directions. Particularly during peak hours, about two- 
thirds of total volume flows in one direction. Thus, 
when 400 cars are in one lane there will be 200 in 
the other lane, or a total of 600 vehicles per hour, 
this constitutes the practical operating capacity of a 
2-lane highway. Above that volume, large numbers 
of drivers are encountering intolerable restriction of 
the passing maneuver. 
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Highway designers cannot and should not attempt 
to provide completely adequate capacity for every 
vehicle traveling a highway. They should provide 
for all but the highest volumes, however, and the 30th 
highest hour of the year has been selected by high- 
way authorities as setting the limit to their respon- 
sibility. In Michigan experience, a highway with a 
traffic of 600 vehicles in the 30th highest hour of the 
vear will have an annual average 24-hour daily traffic 
of just over 3,000 vehicles. 

Studies of accident occurrence on 2-lane roads un- 
der varying conditions of volume substantiate this 
critical value. They reveal that the accident rate in- 
creases as volume increases up to 3,000 vehicles per 
day. Above that volume the rate declines quite 
abruptly, probably because lessened vehicular speeds 
cut down the number of the more violent collisions. 

Three roadway types—the 3-lane, the 4-lane un- 
divided, and the 4-lane divided—are available to re- 
place the 2-lane roadway where traffic has exceeded 
capacity. It has been found that the practical work- 
ing capacities of 3-lane and 4-lane undivided roads 
is 5,250 and 10,500 vehicles for the average 24-hour 
day. There is reason to believe that a carefully de- 
signed 4-lane divided highway can carry volumes of 
rural trunkline traffic as high as 14,000 vehicles per 
average day at reasonable speeds and with freedom 
of movement under controlled access basis. 





Accidents in Relation to Highway Types 

A recently completed study of more than 22,000 
accidents on the rural trunklines in Michigan gives 
considerable information concerning the relative de- 
sirability of these various highway types. The accidents 
occurred in the years 1936 to 1941 inclusive, a period 
of normal traffic. They cover more than 5,000 miles 
of rural highways. In many important particulars, 
the results parallel those obtained in prior studies 
based on less comprehensive data. This study found 
that the rates of accident occurrence per million ve- 
hicle miles on the four types of roadway were: 1.7 
on the 2-lane; 2.0 on the 3-lane; nearly 2.5 on the 
4-lane undivided; and 1.3 on the 4-lane divided. 

The 2-lane roads’ record for the more serious fatal 
and injury accidents is well below that of all other 
types except the divided 4-lane highway. The occur- 
rence of only two kinds of accident—the non- 
collision and the fixed object accidents—is above the 
average on these roads. These are mostly “off the 
road” accidents, and the high rates are probably due 
to the fact that on 2-lane highways all vehicles travel 
next to the pavement edge. 

The 4-lane undivided highway is indicated as the 
most hazardous type of roadway, with the 3-lane high- 
way close behind. The 4-lane divided has by far the 
lowest rate of accident occurrence of any type in- 
vestigated in this study. The rate for 4-lane undivided 
is nearly 90 per cent higher than the rate for the 





Narrow surface and inadequate sight distance. 
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Steep grades every three miles. 


4-lane divided. The rate for the 3-lane is 54 per cent 
higher. The divided type has a particularly marked 
advantage over these other two road types in the 
occurrence of head-on collisions, which are the most 
deadly kind of accident. The head-on collision rate 
for the 4-lane undivided is 460 per cent higher than 
for the 4-lane divided and that for the 3-lane is 390 
per cent higher. 

These findings regarding the relative accident pro- 
ducing characteristics of divided and _ undivided 
multi-lane highways are borne out by the reported 
experience in other states. Typical are the before and 
after records of accident occurrence on a New Jersey 
trunkline which was converted from a 4-lane un- 
divided to a 4-lane divided highway. These show that 
the change in roadway type resulted in a 40 per cent 
reduction in total accidents and an 83 per cent reduc- 
tion in fatal accidents. 

From the point of view of traffic safety as well as 
of efficient traffic operation, the divided 4-lane is the 
most desirable type of highway to serve traffic volumes 
beyond the capacity of a 2-lane road. 


Other Safety Features 

The details of highway designing are constantly 
being developed and refined to better serve and pro- 
tect traffic. Many of these details cannot be described 
in a short paper, but some of them require at least 
brief mention. Among these are lane width and pave- 
ment marking. 

Experience with and study of traffic and vehicle 
behavior has led to a progressive widening of the 
traffic lanes. The early 8- and 9-foot Ianes are now 
practically things of the past and 10 feet has been 
the minimum dimension for a number years. But with 
increasing volumes, greater speeds, and a tendency 
toward greater width of vehicles, the need for expand- 
ing the lane continues to be felt. 

Justification for 11-foot and even for 12-foot lanes 
is found in observations of actual vehicle placement 
and accident records. On 2-lane pavements with 10- 
foot lanes, more than 20 per cent of commercial ve- 
hicles and 10 per cent of passenger cars normally 
travel with their bodies extending to the left of the 
centerline. Even when passing vehicles, nearly 4 per 
cent of trucks and 3 per cent of cars continue to tres- 
pass into the opposing lane. The number of intruding 
vehicles is found to be reduced by about 30 per cent 

(Continued on page 34) 
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Practical Water Works Operation 
Data from Detroit 


le ¢ What it costs to test and repair meters; filtration plant data; 


Where the water dollar goes. 


HE annual report of the Department of Water 

Supply of Detroit, Mich., for the fiscal year end- 
ing June 30, 1946, has just been received. Though 
now more than a year old, much of the data in it are 
of value to other water works operators and super- 
intendents. The problem confronting Detroit is illus- 
trated by the tremendous amount of water used. The 
average day’s pumping amounted to 301.2 million 
gallons, of which 148.3 mg. came from Springwells 
Station and 152.9 mg. from Water Works Park. The 
maximum day was June 25 when pumpage was 431.6 
mg. The minimum day was 226.3 mg. The maxi- 
mum hourly rate occurred on July 30, when an equiva- 
lent daily rate of 731.6 mg. was reached. Per capita 
consumption was 131 gals., compared to 141 gals. the 
previous year; and the average consumption per ser- 


Jam 


vice per day was 677 gals. 


Accident Prevention Program 

The Department’s accident prevention program, 
which is based on recommendations of the National 
Safety Council, is carried out under the general direc- 
tion of the Safety Committee and under the immedi- 
ate Supervision of the Safety Officer. Posters, liter- 
ature and reminders were conspicuously posted, and 
were distributed at frequent intervals. Group meet- 
ings were held, at which safe working procedures 
were explained and discussed. The Safety Officer made 
regular inspections of working conditions, equipment 
and work procedures at the plants and yards and on 
construction projects. Correct personal protective de- 
vices were provided and employees instructed in their 
use and care. All reported accidents were investigated 
to determine the direct and indirect causes; steps were 
then taken to avoid recurrences. Reported hazardous 
condition in and around meter wells were investi- 
gater and corrections recommended. Manholes and 
underground installations were checked for explosive 
or dangerous gases, with the Fire Department. 


Metering and Meter Repair 

There were 329,741 meters in service at the end 
of the year, an increase of 2344. The meters vary 
in size from 54” to 24”. The number of meters tested 
aggregated 34,903, or slightly over 10% of the total 
in use; and of these, 33,533 were 54” and 3%”. The 
average cost of testing was 1012¢ for 56”, 14¢ for 
34”; 28¢ for 1”; 95¢ for 11%”; $1.14 for 2”; $3.55 
for 3”; $5.68 for 4”; $8.52 for 6”; and $9.94 for 


free chlorine residuals; the Water Department's accident pre- 


vention program. 


8”. The average cost of installing meters during the 
year is shown herewith in Table I. 

The average cost of repairing meters damaged 
through various causes was as shown herewith in 
Table 2. 





Table 1—Average Cost of Installing Meters 


Size Labor, etc. Materials Cost 
ye” $0.72 $10.32 $11.04 
4” 86 14.83 15.69 
ad 1.26 22.00 23.26 
14” 3.70 43.41 47.11 
gg 3.80 65.30 69.10 


Table 2—Cost of repairing Meters 
Damaged by Frost 


Size Labor Material Total Cost 

yg” $1.84 $0.75 $2.59 

v4” 1.96 1.07 3.03 
199 1.38 3.37 

Damaged by Hot Water 

4” $1.82 $1.01 $2.83 

4” 1.94 1.61 3.55 
gf 2.04 2.14 4.18 

14” 6.82 6.97 13.79 
a 7.47 8.29 15.76 

Damaged by Wear and Tear 

HR" $1.87 $0.57 $2.44 

yy” 1.95 87 2.82 
L” 2.03 Je 2.95 

1” 4.17 1.15 5.32 
e 4.90 £33 6.03 
a 5.48 1.70 7.18 
4” 7.01 2.18 19 
6” 8.34 1.51 9.85 
8” 8.22 71 8.93 





Water Purification Data 


Purification of the water supply is accomplished 
at Water Works Park and Springwells by means of 
chemical coagulation with alum, sedimentation, rapid 
sand filtration and disinfection with chlorine. Regula- 
tion of these technical procedures is based upon the 
result of frequent and repeated analytical control 
tests of the water at various stages of treatment, which 
tests are carried out in the laboratories provided at 
each filtration plant. In general there were no ab- 
normal conditions; the sanitary condition and mineral 
content of the water showed no marked changes, 
though the continued presence of organic industrial 
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Monthly and annual pumpage data, 1930-1946. 


waste contamination of the river water was fre- 
quently indicated by medicinal tastes on chlorination 
of test samples, and at times by difficulty in obtaining 
a satisfactory floc with normal concentrations of alum. 
Preammoniation as a taste preventive and chlorine 
fixative was discontinued and reliance placed on 
higher concentrations of chlorine to produce “free” 
residuals. Experimentation indicated that this process 
will prove about as effective as chlorination for taste 
and odor control. 

Water Works Park Plant.—At this plant there are 
80 filters, each with an area of 1,088 sq. ft. The total 
rated capacity is 320 mgd. Sedimentation tanks pro- 
vide a detention period of 2 hours. The average filter 
run between washings was 36 hrs., and the wash water 
amounted to 3.5%. The average rate of operation 
of the filters was 146.0 mgd. per acre. Daily average 
raw water turbidity varied from 3 to 39ppm., with 
a mean annual turbidity of 8 ppm. Average rate of 
alum application was 8.3 ppm. The MPN index of 
coliform bacteria in the raw water averaged 96. A 
maximum monthly index of 400 occurred in March 
and the minimum of 9 in May. 

The average rates of chlorine application were 0.56 
ppm. as pre-chlorine and 0.21 ppm. as post-chlorine, 


which was an increase of 47% over the previous year 
in pre-chlorine and of 4.5% in post-chlorine. The 
usual zero coliform index for the plant was main- 
tained. For taste and odor control, hourly test samples 
of raw water are chlorinated in the laboratory with 
0.42 ppm. of chlorine and tasted after intervals of 
10 and 120 minutes. On 53 days during the year, 
chemical-medicinal tastes were detected, indicating the 
presence of phenolic or similar compounds in the river 
water. No tastes were observed in the finished water. 
A better understanding of the so-called ‘chlorine 
demand” of the unprocessed raw water supply has 
been gained through repeated laboratory trials de- 
signed to measure chlorine residuals under controlled 
conditions of contact time, temperature, concentra- 
tion of dosage, etc., all of which indicate that their 
influence is considerable; indeed not infrequently as 
important as the variation of the chlorine-consuming 
organic matter present in the water itself. 
Springwells Plant—There are 68 filters at this 
plant, each with an area of 1,088 sq. ft., and the plant 
has a rated capacity of 272 mgd. Sedimentation tanks 
have a detention of 3 hours. Average filter run was 
33 hrs., and wash water averaged 5.1%. Rate of oper- 
(Continued on page 30) 
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The Treatment of Strong Wastes 


The authors propose preliminary treatment with fine screens, the use 
of high-rate filters with special tile media, and vacuum filtration of 
chemically aided drying of sludge. 


By A. W. BANISTER and R. J. ELLISON 


Banister Engineering Co., Consulting Engineers, St. Paul, Minnesota 


HE war years produced a rapid expansion in milk, 

vegetable, and meat processing in Minnesota and in 
northern Wisconsin. This section being dairy country, 
it was normal before the war to expect occasional 
strong wastes. Today, strong wastes are common- 
place in this section and a weak waste (one with a ppm 
BOD below 300) is an exception rather than the rule. 

Studying fifteen representative communities, nine 
in Minnesota and six in Wisconsin, we find that the 
average ppm BOD is 529. The following communities 
were used in the study. The design domestic waste 
population is the first figure; the design ppm BOD 
is the second figure. 


Crookston Minnesota . 8300 400 
Farmington, Minnesota 2200 442 
Foley, Minnesota............. 1260 610 
Lindstrom, Minnesota........... 1000 356 
Moorhead, Minnesota........... 19000 563 
Pine Island, Minnesota.......... 1300 880 
Renville, Minnesota............. 1800 654 
Rosemount, Minnesota.......... 750 200 
Winthrop, Minnesota......... 1800 452 
Balsam Lake, Wisconsin........ 700 280 
Barron, Wisconsin.............. 2800 870 
Cameron, Wisconsin............ 1200 615 
Clear Lake, Wisconsin........... 1000 570 
Dresser, Wisconsin............. 475 280 
Ladysmith, Wisconsin.......... 4800 765 


It is probable that the more communities used for 


averaging purposes, the higher would be the average 
ppm BOD. 

Milk and vegetable processing wastes are primarily 
in solution and both have a tendency to turn acid 
rapidly. Meat processing waste has a tendency to turn 
anaerobic quickly. Each of the three wastes tends to 
arrive at the treatment site in concentrated “slugs’’ 
during clean-up periods or at time of maximum pro- 
duction. In the case of milk processing plants, large 
volumes of sour milk can be, and have been, dumped 
into the sewer. This sour milk will readily break 
down into whey and casein, the casein being depos- 
ited in the various units of the plant. As the bulk of 
the organic material in these various communities is 
represented by concentrated industrial wastes, any 
treatment to be provided must generally be designed 
for these wastes with the treatment of the domestic 
wastes considered a minor incidental. 

Treatment of milk processing waste prior to the 
war had been largely limited to the use of a holding 
(or metering) tank, with a capacity equal to the 
twenty-four hour flow, plus a low-rate filter followed 
by a settling tank. The filter size was usually based 
upon a loading of about 0.25 pounds of BOD per cubic 
yard of rock media. These plants have performed 
well but have four disadvantages: 


(1) The deposition of casein in the metering tank 
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and on the filter produced periodic poor operation. 

(2) The plants produced a high-strength effluent 
regardless of the excellent 85% removal of BOD. 

(3) The exposed filters were odorous and provided 
fly nuisance. 

(4) The cost of low-capacity filter treatment is high. 

The advent of high-rate filtration of wastes during 
the immediate years prior to the war has since pro- 
vided a material back-log of data as to expected per- 
formance, with satisfactory answers to most of the 
faults of the old metering tank and low-rate filter 
method. The use of recirculation of effluent provided 
partial solution of the pH control problem, recircula- 
tion having the effect of raising the pH as opposed to 
the acid tendency of the holding tank. Recirculation 
also provides a partial answer to the need for evening 
out the momentary wide variation in strength peculiar 
to these wastes. High-rate filters provide marked cost 
economy compared to the low-rate filter. Particularly 
where two-stage filtration is required, as is true in 
many of these cases, the cost of low-rate filters makes 
their use unfeasible. 

The rock media filters did not provide the answer 
to two problems: 

(1) When milk processing waste arrives at the 
treatment site in the whey-casein stage, it will precipi- 
tate on the filter or in settling tanks and plug a rock 
media filter. 

(2) Rock media filters have a history of ponding (or 
clogging) for two to four weeks every year, and year- 
around operation is important. 


27 


To meet best the requirements for efficient and eco- 
nomical operation, we have recommended the use of 
the following units in the plants designed for the high 
strength industrial wastes described herein. 

(1) A self-cleaning fine screen having ten meshes 
to the inch. This unit has four advantages: 

(a) Initial retention of these wastes with their acid 
and anaerobic tendencies in a settling tank would 
be harmful rather than beneficial, and the fine screen 
provides immediate passage to the filter. 

(b) The screen prevents pump and filter orifice 
plugging. 

(c) The solids passing the ten-mesh screen will be 
treated in the microbial “forest” of the filter flora. 

(d) The initial cost of the screen and area required 
for installation is extremely low. 

The disadvantages lie in the use of a piece of me- 
chanical equipment in continuous operation and the 
use of effluent water under pressure to keep the screen 
clean. 

(2) The use of a tile media high-rate filter. 

The tile media includes one-inch round holes extend- 
ing vertically from top to bottom. It is a uniform 
material, permanent in character and self-cleaning. 
It will not pond. The normal design loading for a 
tile media high-capacity filter is about 3.33 pounds 
per cubic yard of media permitting the use of a unit 
less than 10% of the size of a low-rate filter. Because, 
in the case of high-strength wastes, the design is 
basically made on a “loading” basis and not on a 

(Continued on page 30) 
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Graph A—Costs of waste treatment. 











Remote controlled transmitter. 


“PSY URING periods of emergency caused by heavy 

snows, washouts, slides and drifting snow, the 
element of time and quick distribution of equipment 
and men often becomes the major factor in the reduc- 
tion of damages, costs, and possible loss of life.” 

So speaks Clarence B. Shain, Washington State 
Director of Highways, whose six-months-old radio 
communication system has greatly influenced. “‘the 
element of time and quick distribution of equipment 
and men.’ He says, further: “2-way FM radiotele- 
phone has become a necessary part of maintenance 
operation. It enables the Department of Highways to 
give a much faster and better service to the traveling 
public.” 

The public traveling in the State of Washington 
uses 3,900 miles of primary state highways, 2,100 
miles of secondary state highways, and more than 
1,600 bridges Much of this mileage is scenic, trans- 
porting the motorist through dense forests of Douglas 
fir and pine; leading him, too, into the Cascade Moun- 








Canyon of snow at Chinook Pass. 
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Washington Statligh 


By 2-Way Fad! 


How the Washington State Highway Department has in- 
creased the efficiency of its maintenance operations, speeded 
up snow removal, and given better service to the citizens. 


By FRED E. EBEL 


tains where he can see such natural wonders as Mount 
Rainier, Mount St. Helens, and Glacier Peak. 
Easy and safe access to Washington’s rugged beauty 
is not without toil. A never-ending maintenance pro- 
gram is vital in mountainous areas where weather 
changes occur with little or no warning and where rock 
and snow slides can imperil the safety of motorists. 


How Radiotelephone Saves 


A snow slide, for example, on February 2, 1947, 
might have exacted a grim toll of human suffering had 
it not been for the speedy intervention of 2-way radio- 
telephone. Forty people in twenty-five passenger cars 
and one bus suddenly found themselves trapped in a 
2¥2-mile canyon of snow on Stevens Pass, when tons 
of snow slid from steep mountain sides, blocking both 
avenues of escape. 

Present, however, was a highway foreman who lost 
no time using the 2-way radiotelephone mobile unit on 
his pickup truck. Soon the Ski Patrol was on its way 
with food and necessary supplies. Morale, which might 
have been desperately low under other circumstances, 
was high because the group could use the radio to 
relieve anxious relatives of any fears regarding their 
safety. 

Though many of the radio system’s uses are of a 
dramatic nature, the main function of communication 
operations is to expedite the innumerable run-of-the- 
mill tasks typical of any highway maintenance depart- 
ment. 

A patch job, for instance, was on schedule at Price 
Creek, nine miles east of Snoqualmie Pass summit. 
A repair crew with hot oil waited at Ellensburg Divi- 
sion Headquarters for the order to make the 47-mile 
mountain ascent. Then came the report from the fore- 
man at’ Price Creek: “Rainy weather makes oiling 
impracticable.’ To which the supervisor at Ellensburg 
immediately replied: ‘““Go ahead with other work.” 
Thus, in less than one minute an on-the-scene radio 
weather report forestalled a useless, time-consuming, 
man-power wasting trip. 


Highway and Weather Reports 


Highway and weather reports are extremely impor- 
tant in a country where a drive up a mountain pass 
can take one from sunny warmth to raging blizzard. 
Thus the necessity of the daily morning radio weather 
network which speedily gathers weather conditions 
from the four corners of the state. This information is 
passed on to the public through hotels, local radio sta- 
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Fiadiotelephone 


tions, and the AAA. Many comments of appreciation 
have been received by the department for this service 
rendered through the medium of 2-way radiotelephone. 

Snow, of course, is the Highway Department’s No. 1 
weather problem. Long stretches of lonely road com- 
plicate the maintenance picture. Some of the “runs,” 
for example, that a snow plow operator must make are 
50 miles long. An operator can approach the end of 
his run totally unaware that 9 inches of snow have 
fallen miles behind him. With 2-way radiotelephone 
this man can be called back. Without radio he would 
be ignorant of the fact that his initial efforts had failed 
to open traffic. 

Snow drifts are common and not only play havoc 
with the motorist, but also, at times, endanger the 
safety of highway personnel. Not long ago a 10-ton 
Oshkosh with V-plow attached became stuck in a drift. 
A faulty fuel line made it necessary for the operator 
to leave his cab. A few minutes work over the engine 
in 20-below-zero weather resulted in four frozen fin- 
gers on one hand, three on the other. He made his way 
back to the cab and radioed for help. There remains 
little doubt that this man was saved from grave ex- 
posure and possible death due to speedy help obtained 
through 2-way radiotelephone. In this case, the ma- 
rooned man was 50 miles from district headquarters. 
Yet, once he had transmitted the message, he sat back 
in the relatively comfortable knowledge that help was 
on the way. 

The incident serves to illustrate the powerful effect 


of 2-way radiotelephone on the morale of personnel. 
Men working under hazardous conditions work more 
efficiently in the knowledge that regardless of weather 
and road conditions they are no further from head- 
quarters than the few feet to the dashboard microphone. 


The Radiotelephone System 


Heading the radio communication system’s technical 
department is radio engineer Clair Lewis. Young and 
imaginative, he and his assistants have installed, in 
the remarkably short time of six months, thirty-six 
2-way FM Motorola radiotelephone mobile units on 
rotary plows, push-plows, pickup trucks, and adminis- 
trative cars. 

Thirteen Motorola FM main stations are strategically 
located on natural high elevations at Wenatchee, 
Blewett Pass, Okanogan, Olympia, Tacoma, Vancou- 
ver, Chehalis, Raymond, Goldendale, Satus Pass, 
Yakima, Ellensburg, and Snoqualmie Pass. The capi- 
tal city of Olympia is the “brain center.” From the 
dispatching office in the Transportation Building, a 
telephone wire one and one-half miles long extends to 
a hill in the suburb of Tumwater, there to actuate a 
250-watt frequency modulated Motorola transmitter. 
The remotely controlled transmitter can send messages 
as far east as Goldendale and Wenatchee, airline dis- 
tances exceeding 100 miles. Emergency power is ob- 
tained through the use of gas-electric units which 
switch in if the main power lines fail. So rapid is this 
transition that not a syllable is lost. 











Maintenance supervisor radios work progress to district headquarters. 











Radio controlled rotary in Chinook Pass. 


Wherever possible high terrain has been utilized for 
transmitter sites. In a territory with such giants as 
Mount Rainier, elevation 14,408 feet, very little dif- 
ficulty has been experienced in obtaining altitude. 
Lewis’ method of surveying possible station sites is an 
example of resourcefulness. An accomplished airman, 
he flies parallel with mountain peaks and records eleva- 
tions of likely sites from the ship’s altimeter. An ex- 
ample is Birch Mountain, transmitter site for the 
Wenatchee district headquarters. Ten miles of tele- 
phone wire wind up to the mountain transmitter, 
capable of “talking out” 135 miles over valleys and 
peaks. 

Wenatchee, the “Apple Capital of the World,” lies 
in a valley at the foot of the Cascade Mountains. 
Surrounding the city are such scenic—but radio plague 
areas !—as Stevens Pass and Lake Chelan. In many 
cases these mountains have acted as radio reflectors. 
Canyons help to “pipe’’ radio waves to various mobile 
units and stations. 

How the radiotelephone helps in highway main- 
tenance and in other ways will be shown in the con- 
cluding installment in the October issue. 





Strong Waste Treatment 
(Continued from page 27) 


“flow” basis, recirculation can be included in the 
design without increasing the size of the filter, other 
than a very minor increase required in some States 
for including in the computation the organic material 
in the recirculated liquor. The tile media meets the 
requirements of eliminating the deposited ‘casein’ 
hazard and overcomes the ponding difficulties of rock 
media filters. 

The small size of the tile media high-rate filters 
permits economical housing of the filter, thus provid- 
ing odor control, fly control, and better treatment 
during the winter months. 

(3) The filter will be followed by the conventional 
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settling tank and, in case an effluent consistently below 
50 ppm is required, a second stage of high-rate filters 
using rock media on the low strength, well aerated 
first filter effluent. 

(4) None of these industrial wastes is particularly 
well suited to treatment by digestion. Both milk and 
vegetable processing wastes have strong acid tenden- 
cies. In the larger communities, over 5000, we have 
recommended the use of a small sludge storage tank 
and vacuum filtration, and in the smaller communi- 
ties, the use of direct chemical dewatering on sand 
beds. This method has the advantages of low initial 
cost, ability to handle a heavy overload without break- 
down in the treatment, practical elimination of odor 
and satisfactory treatment of the various industrial 
wastes not suitable for digestion. 

Graph “A” is a tabulation of costs including pres- 
ent price conditions, housing of the filter and the gen- 
eral method of treatment herein outlined. Graph “B” 
shows the comparison of rock and tile media loadings 
and removals on high-rate filters. 





Detroit Water Works 
(Continued from page 25) 


ation was 138 mg per acre per day. Average rate 
of alum application was 7.9 ppm. with an average 
raw water turbidity of 7 ppm. Chlorine was applied 
at an average rate of 0.60 for prechlorination, and 
).21 ppm. for post-chlorination. Only one coliform tube 
confirmed of 10,950 ten ml. portions tested. Medicinal 
taste of a pronounced nature occurred on 46 days. 
Carbon was added at these times, and also in the late 
summer and fall months to remove an earthy odor in 
the raw water. In all, carbon was used 184 days, with 
an average dosage of 0.64 ppm. 


Other Activities and Developments 

Water waste surveys covered 407 miles of mains 
and discovered 4 main leaks, one hydrant connection 
leak and 42 service connection leaks. The total leakage 
discovered was estimated at 1.8 mgd. 

The city has undertaken to have the various depart- 
ments prepare for the Board of Wayne County High- 
way Commissioners and the Michigan State Highway 
Department contract plans and specifications for city- 
owned ultilities in connection with the design and 
construction of proposed expressways. For both the 
John C. Lodge Expressway and the Edsel Ford Ex- 
pressway, the principle has been established that, so 
far as practicable, work pertaining to the water sys- 
tem will be incorporated in the construction contracts 
for the expressways. 

A new method for controlling pressures throughout 
the distribution system was initiated in June, 1945. 
This method involved the controlling of station pres- 
sures in accordance with information obtained from 
observers located at critical places in the distribution 
system. It operated satisfactorily, but it was decided 
that control could be obtained more economically by the 
installation of long distance pressure gauges for the 
transmission of presures from the critical areas. Studies 
were made, available equipment investigated, and 
plans developed for the installation of such a system, 
including the possibility of installing indicating in- 
struments in the main office. 

An experimental cathodic protection system was 
installed on the hot water tank in the basement of the 
main office building. Inspections five and six months 
after installation indicated that the interior surface 
of the tank had been well protected. 
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Results of Chlorination of Army Water Supplies 


By CHARLES C. SPENCER 


Assistant Professor of Sanitary Science, Columbia University School of Public Health; formerly Major, 
Sn. C., Sanitary Engineer, Office of the Surgeon, Second Service Command. 


URING the rapid expansion of the Army in 1941 

and 1942, it was necessary to provide many new 
water supplies and to improve and expand others to 
meet the greatly increased demands. In some cases 
new sources were developed, but in perhaps the ma- 
jority of instances necessary supplies were purchased 
from cities or private water companies in the vicinity 
of proposed bases. 

Established Army standards for the bacteriological 
and chemical quality of water were strict and in 
accord with civilian standards in most respects. How- 
ever, experience abroad with the effect of the newer 
methods of warfare on civilian communities and par- 
ticularly on public water supplies made it evident 
that exceptional precautions would be required to 
maintain these utilities in a satisfactory operating 
condition should this country be subjected to aerial 
attack or to sabotage. Under the leadership of State 
and Federal health agencies, local waterworks author- 
ities were organized, with the active cooperation of the 
services, to prepare for any emergencies that might 
arise. 

It was recognized that disruption of water service, 
which might occur in wartime from broken mains, 
damaged treatment works, or the changed hydraulic 
conditions due to demands for fire fighting, would 
increase the opportunities for contamination from 
sewage or similar causes. In addition, it was neces- 
sary to consider possible deliberate contamination of 
supplies with pathogenic bacteria or chemical poisons. 

It was evident that ordinary methods of laboratory 
control would offer little protection under any of these 
emergency conditions. Frequently two days or more 
may elapse between collection of bacteriological sam- 
ples and the appearance of non-potable results in the 
laboratory. Furthermore, standard laboratory pro- 
cedures would not reveal the presence of many types 
of pathogenic bacteria, poisons, or other substances 
deliberately injected into the system. For these rea- 
sons, outbreaks of disease or poisoning could occur 
before laboratory tests indicated danger. 


The Advantages of Chlorination 

The universal chlorination of water supplies sug- 
gested itself as the most practical safeguard to be 
used in overcoming these difficulties. Experience in 
its use and equipment for its application were avail- 
able. It could be relied upon to react with and destroy 
almost any type of contaminant entering the supply 
while at the same time any sudden change in the 
residual chlorine in the system would serve as an im- 
mediate indication of the entrance of contamination 
or of any other condition requiring prompt investi- 
gation. 

It had long been accepted that the presence of small 
amounts of free available chlorine throughout a water 
distribution system was desirable as a continuous 
indication of safe quality and that it provided also 
some protection against pollution entering through 


back-siphonage, cross connections, or repairs to the 
system. 

Practice in chlorination varies greatly throughout 
the country. Used alone or in conjunction with am- 
monia, dosages range from a few tenths to over fifty 
parts per million. Chlorine demands vary with the 
characteristics of the water, the time of year, type of 
distribution system, etc. It is, therefore, difficult to 
propose a standard amount of residual chlorine for 
a large number of supplies spread over an extensive 
area. Under wartime conditions, however, it was be- 
lieved necessary to require a specified amount of re- 
sidual chlorine in Army water supplies. Reasons in- 
cluded: higher water demands, changes or extensions 
in the systems, unknown factors concerning some of 
those being used for the first time, and the effect of 
sudden increases in water demand on main deposits. 
These circumstances often resulted in unsatisfactory 
laboratory results. 


Requirements for Chlorine Residual 


lhe many wartime uses of chlorine made it a ma- 
terial of increasing scarcity, and consideration was 
given to establishing the minimum dosages that would 
provide reliable treatment and assure safety for mili- 
tary installations. After consultation with health agen- 
cies and waterworks authorities, fixed camps and sta- 
tions were instructed in November, 1942, to provide 
a residual of 0.4 p.p.m. of chlorine in all parts of the 
system in active daily use. This requirement caused 
difficulty in systems provided with excess main ca- 
pacity for fire protection where routine demands were 
low, and in other special cases it appeared impractical 
to maintain the stated residual. Instructions were, 
therefore, modified in July, 1943, to require 0.4 p.p.m. 
after 30 minutes contact between the chlorine and the 
water. This did not normally apply to supplies pur- 
chased from municipalities which themselves provided 
acceptable treatment and control. However, all waters 
used in Army installations were required to be satis- 
factorily chlorinated at some point before use. 

It is of interest to note that while free chlorine 
residuals were not specified by the 1942 requirement, 
the dosage required was such that in many cases a 
free residual was obtained. 

Following four years of experience with this policy 
of strict chlorination, it is of interest to inquire what 
benefits have accrued. 

The prevention of water borne disease is the primary 
reason for water treatment. Unfortunately, the opera- 
tions carried on by the Army during the period con- 
cerned has been subject to such a myriad of influences 
that any precise correlation between the incidence of 
possible water-borne diseases and water supplies is 
not possible. It may be that some cases of gastro-intes- 
tinal diseases due to water have occurred, among 
troops in fixed installations in this country, which were 
not sufficiently acute to require treatment or did not 
provide a well defined epidemiological picture per- 
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mitting them to be recorded as outbreaks. Nevertheless, 
the reporting of communicable disease among troops 
was carefully carried out, and it is significant that 
during the period 1942 to 1947 no outbreaks of water 
borne disease were recorded at Army installations in 
the continental United States. 

During 1942, 1943, and 1944 the state health de- 
partments reported to the United States Public Health 
Service a considerable number of outbreaks of water 
borne disease in civilian communities. Ten of these, 
with a total of about 4,500 cases, were reported due to 
inadequate, irregular, or interrupted chlorination of 
public water supplies. 

It appears reasonable to assume that the chlorina- 
tion practices outlined above were of assistance in 
maintaining the good record of freedom from water 
borne disease in the Army. 


Army Laboratory Records 

The effectiveness of control measures can also be 
determined from laboratory records. In the Second 
Service Command a central laboratory in New York 
City examined water samples from all of the Army 
installations in New York, New Jersey, and Delaware. 
Many of the larger posts also examined their own 
samples submitting only check samples to the central 
laboratory. In some cases samples from outlying sta- 
tions were in transit for excessive periods of time 
and sometimes were collected by individuals with 
insufficient training in this type of duty. When 
non-potable samples were secured from any point, 
instructions were issued to resample the same point 
until potable results were secured, corrective meas- 
ures meanwhile being applied. The resampling pro- 
cedures sometimes had the effect of increasing the 
percentage of non-potable samples reported. For 
this and other reasons, the overall result of examina- 
tions made for Army Camps in the area cannot fairly 
be compared with the standards for water quality set 
up by the U. S. Public Health Service and the Amer- 
ican Water Works Association. In most cases, however, 
monthly records showed a very low percentage of 
non-potable samples. Occasionally a temporary rash 
of samples containing B. Coli would be secured from 
a station where repairs or additions were being made 
to the distribution system. 

Improper collection procedures were frequently 
blamed for the appearance of non-potable samples. 
However, in the stations having the greatest number 
of bad samples it was generally possible to point to 
some sanitary defect in treatment or distribution as a 
contributing factor. Correction of such deficiencies 
was almost always followed by satisfactory laboratory 
results. 

Ed. Note: During 1944 and 1945, the Army ex- 
amined and reported on about 240,000 water samples 
from installations in the Continental United States, 
and considerably less than 2% were reported as non- 
potable. 


Sewer Rental Data 
(Continued from page 20) 


use. The rate in Ardmore is 75¢ inside and 1% as 
much outside; in Muskogee, it is 40% more outside; 
and in Tulsa, $9 per residence per year outside. 
Ore gon—Six replies. Milton City charges on a flat 
rate basis, Corvallis on a percentage of the water bill 
and Portland on water use. Milton City charges $1 


per month inside and gives no service outside the city 
limits. 
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Pennsylvania—Fifty replies. Nine cities report 
sewer rentals. Five —- Waynesboro, Phoenixville, 
Abington, Ambler and Lower Merion charge on the 
basis of plumbing fixtures, Jeanette on water use, 
Wilson Boro and Philadelphia on a percentage of the 
water bill and Swarthmore on a flat rate. Swarthmore 
charges $2 per family per year; in Meadville the 
charge outside is about double the amount of taxes 
inside; in Phoenixville, the outside rate is 50% more. 

Rhode Island—Four replies. No city reports charg- 
ing rentals inside the city. Newport charges $6 per 
year for outside service. 

South Carolina—Nine replies. Newberry charges 
a sewer rental based on the number of plumbing 
fixtures. Camden is likely to initiate a charge soon. 

South Dakota, three replies and Tennessee, seven 
replies, none of which charge rentals. 

Texas—Twenty-seven replies. Twenty-three cities 
report charging sewer rentals. Six—Highland Park, 
Denison, Lampasas, Nacogdoches and Navasota— 
are on a flat rate, 14—Abilene, Albany, Belton, 
Brownwood, Harlingen, Hearne, Longview, Orange, 
Paris, Temple, Tyler, Victoria, Borger and Amarillo, 
with modifications—base the charge on the number 
of plumbing fixtures, and Corpus Christi, Giddings 
and Marshall are on a water use or percentage basis. 
Abilene uses the money received as a general fund 
item ; Brownwood, Amarillo, Paris and Victoria charge 
double as much for outside service; Longview, Mar- 
shall, Harlingen and Temple charge 150% of the 
inside rates for outside service; Corpus Christi has 
a’ minimum charge of $1 per month; Denison charges 
25¢ per month; Freeport includes the sewer rental in 
the water bill. Borger charges 50¢ for 5 fixtures and 
5¢ for each additional fixture in residences; more for 
businesses. 

Utah, three replies, and Vermont, six replies, none 
charging rentals. 

Virginia—Seventeen replies. Seven cities collect 
sewer rentals in Virginia—two—Martinsville and 
Radford—on water use, three—Farmville, Pulaski 
and Winchester—on the basis of plumbing fixtures, 
and two—Altavista and Williamsburg—on a flat rate. 
Outside the city charges are reported as follows: Dan- 
ville, $6 per year; Farmville, $3 for one family, $5 
for two; and Martinsville, 50% more. 

Washington—Nine replies. Renton charges on a 
flat rate basis and Pullman on a water bill percentage. 
Wenatchee charges $400 for an outside sewer con- 
nection. 

West Virginia—Four replies, none charging rentals. 

Wisconsin-—Twenty-five replies. Sturgeon Bay and 
Hartford charge on a water use basis and three— 
Madison, Oshkosh and Stevens Point on a percentage 
of the water bill. West Bend charges for outside service 
$2 per $1,000 assessed valuation; Stevens Point charges 
70% of the water bill; Oshkosh rates include a fixed 
charge of 40¢ per quarter, with a sliding charge 
based on water use. The minimum bill is $1.15 per 
quarter. 

Wyoming—Three replies, none of which charge 
rental. 


Municipal Water Use 1.5% in Charleston 


The total water pumped to the city mains by the 
Water Department of Charleston, S. C., in 1945, 
amounted to 5,141.9 million gallons. The water fur- 
nished city institutions and used for street cleaning 
and sewer flushing amounted to 9.9 million cubic feet, 
or about 1.5% of the total pumpage. 
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How to Design Imhoff Tanks and Trickling Filters 


for Schools, Camps and Hotels 


DEQUATE treatment of sewage is generally 
necessary before it can be discharged into a 
stream or ditch. For the “in between” jobs—those too 
large for septic tanks and subsurface disposal and too 
small for standard mechanical equipment—an Imhoff 
tank and trickling filter will often prove highly satis- 
factory. The following data on design for these smal] 
installations are taken from a publication of the Di- 
vision of Sanitation, H. M. Bosch, director, Minnesota 
Department of Health. 

Sewage Flows. The following per capita flows 
represent good practice in design but should be checked 
with your own State Department of Health: Schools, 
10 gals. per 8-hr. day; camps, 25 gals. per day; cot- 
tages or groups of cottages, 40 gals. per day; hotels, 
lodging houses, restaurants and boarding houses, 75 
gals. per day; institutions, 100 gals. per day or more. 

Imhoff Tank Design. A suggested Imhoff tank 
désign is shown in Fig. 1. The detention period of the 
settling chamber should be 2 hrs.; the length of the 
tank may be 1% to 3 times the width; there should 
be baffles across both inlet and outlet ends; the gas 
vent should be at least 2 ft. wide; and the settling 
chamber walls should be sloped 1.5 vertical to 1 hori- 
zontal. Suggested dimensions of small Imhoff tanks 
for various purposes and population loads, based on 
providing adequate sludge storage and digestion ca- 
pacity, are shown in Table 1. 


Table 1—Imhoff Tank Dimensions 


Number of 
Persons Dimensions—See Fig. 1. 
Served W B Cc L 
For Schools 
60-100... . 50” 4'9” 30” 8'0” 
100-150.... 56” i a 3'9” 80” 
150-200... . 6'0” §’9” 4'6” 8'0” 
200-250. ... 6'6” 6'3” it 80” 
250-300. ... 6'6” ig iad op al > | id 
300-350... 6'6” 6'6” 513” 10’0” 
350-400.... 6'6” 6'9” Fe 11'0” 
For Camps 
45-100.... 50” 65” 3'0” 10’0” 
100-150.... 56” 7'6” 3°9” 100” 
150-200... . 6'0” 8’6” 4'6” 10’0” 
200-250.... 6'0)” 8’9” 4/6” 12’0” 
For Cottages 
| 50” = 30)” 8’0” 
50-100... . 6'0” TO" 46” 8’0” 
100-150. . 6'6” 8'0” ie 80” 
150-200 6'6” 8’0” ot a 120" 
For Hotels 
Cae See 56” 5'6” 3/9” 9'0” 
50-100 6'6” 6'3” id 11'0” 
100-150.... 70” a 6'0” 12’0” 
150-200 7'6” 7'9" 6'9” 13'0” 


Trickling Filters. These consist of a bed of crushed 
stone, the pieces being about 14%” to 214” in size, over 
which the effluent from the settling tank is distributed, 
either by fixed nozzles, small rotary distributors or 


tipping troughs. The editor will forward data on re- 


quest covering small rotary and fixed nozzle distribu- 
tors. Trickling filters should be 150 ft. or more from 
habitations or main roads, and it is highly preferable 
that they be covered. The filter should be designed on 
the basis of 2 gals. of settled sewage per hour per sq. 
ft. of filter surface. Depth should be about 6 ft. When 
tipping troughs are used, the portion of the filter dosed 
from one trough should not exceed 5 ft. on either side 
of the trough and trough length should not exceed 
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Fig. 1. Imhoff tank details. 
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14 ft. In other words, one trough cannot be used 
for a filter larger than 10 ft. wide and 14 ft. long; 
multiple troughs may be used for filters up to about 
500 sq. ft. (Ed. Note: Small rotary distributors and 
fixed nozzles are considered -superior for all but the 
smallest filters). 

Table 2 herewith shows dimensions of trickling fil- 
ters 6 ft. deep to serve various population groups. 


Table 2—Trickling Filter Dimensions in Ft. 


Number of 
Persons Rectangular Round 
Served Length Width Diameter 
For Schools 
(Fey ere 8’ 8’ 10’ 
| ep eee 10’ 10’ 12’ 
See Kg 10’ 13’ 
SS Re rae * 16’ 10’ phy 
See es 16’ 12’ 16’ 
Sere 16 14’ 18’ 
| 16’ 16’ 19 
For Camps 
eee ree 10’ 8’ 11’ 
SS eee ave 12’ 10’ 13’ 
| ee 16’ 10’ 15’ 
8 Sr 16’ iz’ 16’ 
For Cottages 
re ee 8’ 8’ 10’ 
ERS Se ee 13’ 10’ 13’ 
a EE CS ee 16’ ie 16’ 
eee 16’ 16’ 19’ 
For Hotels 
ee eee 12’ 10’ 13’ 
SECO 16’ 1s 18’ 
Rarer 20’ 18’ oa 
| SS ee 24' 20’ 25’ 


Final Settling Tanks. Yhe effluent from the filter 
should discharge into a final settling tank, which may 
be of the rectangular type, with a baffle at either end. 
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Fig. 2. Small trickling filter. 
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Capacity should be about 0.75 cu. ft. per person 
served ; length should be about twice the width. Sug- 
gested dimensions are shown in Table 3. 


Table 3—Size of Final Settling Tanks 


Persons 
Served Length Width Depth 
2 eee 6’ ye 5.0’ 
| 2. Saree r $2 5.0’ 
ee 8’ 4.0’ 5.'0 
MI oi. ci. ois sc oie 8’ 4.5’ 55° 
S| re 9 4.5’ 5.5’ 
5. ae 9 5.0’ 6.0’ 
CLS 10’ 5.0 6.0’ 


Other Details. The effluent should usually be chlo- 
rinated; for details and suggestions consult the State 
Board of Health. Several solution feed type machines 
are available. The use of pumps should be avoided 
wherever possible because of the operational care and 
maintenance required. If pumping is ‘necessary, it is 
better to pump treated than raw sewage. 


Modern Highway Design Reduces Accidents 
(Continued from page 23) 


on roads with 11-foot lanes and by about 50 per cent 
on 12-foot lanes. 

The better separation of opposing traffic permitted 
by more ample traffic lanes is reflected in accident 
experience. The rate of accidents per million vehicle 
miles has been found to be reduced progressively with 
widths from 18 feet to 23 feet and over. 

Encroachment into the opposing lane can be con- 
trolled to a great extent by marking the center line 
of the 2-lane pavement. A system of pavement mark- 
ings to accomplish this purpose and to prohibit passing 
and overtaking maneuvers in sections where sight 
distance is restricted has been worked out and has 
attained a promising degree of standardization among 
the states. Such marking in combination with signs 
is an effective safety practice. 


Preservation of Safety Characteristics 


Highway engineers can design and operate high- 
ways that should be safe, convenient and economical 
for highway transportation. However, the continued 
enjoyment of these values cannot be assured unless 
they are protected by obtaining right of way on a 
controlled access basis. This is a problem of very real 
significance. The safety characteristics of our trunk- 
line highways are being depleted by the rapidly ex- 
panding developments along the roads. This is par- 
ticularly apparent in the vicinity of the cities and in 
intensive resort areas. These roadside developments 
create an increasing number of intersections, wide 
entrance driveways, parking strips, mail-boxes, and 
other features that interfere with the free flow of 
traffic. Signs and lighting devices distract drivers 
attention and multiply the hazards. 

Some engineers believe that this roadside exploita- 
tion is depleting the ability of our trunkline high- 
ways to serve traffic safely and conveniently, faster 
than we are able to build new roads. The highway 
engineer has designed and is building arteries with 
very high safety and efficiency standards. In the in- 
terest of the motorist who pays for these roads, we 
must find and use practical remedies that will pre- 
serve their safety and operational characteristics for 
his protection and enjoyment. 
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Cone and disc of this 


20 foot revolving disc 


screen are of slotted 
Everdur. Designed and 
installed in 1946 by the 
Krajewski Pesant Mfg. 
Corporation for the 
Jamaica Sewage Treat- 
ment Plant of the City 
of New York, this screen 
can handle 65 million 


gallons in 24 hours. 











SERVICE PROVE Eves SUPERIORITY 


VERDUR’ copper-silicon alloys have 
E achieved a consistent record for outstand- 
ing service and long life in hundreds of sewage 
and water works installations... over a period 


of twenty years. 





AnaConnA 


from mine to consumer 





COPPER-SILICON ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANaconvA American Brass Lr. 
New Toronto, Ont. 











Everdur alloys are notable for excellent cor- 
rosion resistance and great strength. Depend- 
ing on the type or composition, they may be 
worked hot or cold, have good machining prop- 
erties and are readily formed, forged’ and 
welded in producing lightweight built-up 
equipment of exceptional durability. Everdur 
equipment installed in 1927 is still in service 
and in excellent condition after constant use 
under highly corrosive conditions. 


For detailed information write for Publica- 
tions E-1] and E-5. one 


*Reg. U. S. Pat. Off. 


When you need special informotion—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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Public Works Engineering Methods and Data 





Tar Surface Dressing for Wood Block 
Pavement 


Quite a few cities still have wood block pavements 
in use. The following recommendations for surface 
dressings are based on full-scale road trials and ex- 
periences in England, using tar. The aggregate should 
be a hard, tough, clean crushed rock. For the first 
dressing, 3g” should be used, and %” for the second 
dressing. For early summer and fall, the tar should 
have a viscosity (BRTA) at 30°C of 80 to 100; and 
for summer work, 100 to 150. 

All existing bituminous material should be re- 
moved so as to present a clean wood surface. This 
is preferably done by burning off with a road heater. 
It is important that the surface of the wood should 
be dry and the dressing should be commenced only 
after a period of warm dry weather. Before work 
begins the surface should be thoroughly cleaned by 
brushing, particular care being taken to clean the 
edges of the road. 

The tar should be applied by a distributor, and the 
temperature during application should be between 
200° and 260°F. For the first dressing, application of 
tar should be made at the rate of 714 sq. yds. per gal. 
(about 0.13 gal. per sq. yd.). The 3%” stone should 
then be applied uniformly at the rate of 100 to 120 
sq. yds. per ton (16% to 20 pounds per sq. yd.). When 
the first dressing has been well bedded down by 
traffic, excess stone should be swept off and the second 
dressing placed. For this, the tar should be applied 
at the rate of 6% sq. yds. per gal. (about 0.16 gal. 
per sq. yd.), followed by the %” stone at 80 to 90 
sq. yds. per ton (22 to 25 lbs. per sq. yd.). 

The surface should be rolled after each application, 
using an 8 to 10-ton roller. Traffic should be kept off 
both the first and the second dressings for at least 
12 hours after completion of rolling. 


Water-Borne Typhoid in California from 
Untreated Water 


lourteen cases of typhoid occurred among the 200 
users of a water supply at Almaden, Calif. The prob- 
able source of infection was an untreated creek water 
supply. The danger of this supply, which was not 
subject to state control because of its small size, had 
been recognized for 17 years. In 1936 safe operating 
procedures recommended by the state were put into 
partial effect. At that time chlorination was provided, 
but at the time the epidemic occurred, chlorination 
was not being carried on. This was the first water- 
borne typhoid outbreak to occur in California in more 
than 10 years. 


Detroit Sewage Disposal and Water Rates 

The basic rates for residents for water is 78¢ per 
1000 cu. ft. for the first 10,000 cu. ft. and for sewage 
11¢, making a total of 89¢. In addition there is a 
monthly service charge of 24¢ for a 3g” meter, 36¢ 
and 72 cents for a 1”. Suburban rates are 


for a 34” 
slightly higher, being 82¢ per 1,000 cu. ft. for the 


first 10,000 cu. ft. and 25¢ for sewage disposal; and 
the service charges are 50¢, 62¢ and 98¢ for 3”, 
34” and 1” meters respectively. Service charges are 
higher for larger meters, and the water rate decreases 
if more than 10,000 cu. ft. per month are used, but 
the sewage disposal rate per 1,000 cu. ft. does not 
change, remaining at 11¢ per 1000 cu. ft. for resi- 
dents and 25¢ for those outside of the city limits. 





The Longest Stretch of Straight Road? 


What is believed to be the longest stretch of 
straight road in the world has been built by the 
Central Roads Department of South-West Africa. 

During the foot-and-mouth disease epidemic, the 
roads department was called upon at short notice to 
build a road capable of carrying motorized transport 
along the border between South-West Africa and 
Bechuanaland. The road was considered necessary 
for the maintenance of an adequate police cordon. 

A 300-milé road was cleared, levelled and graded 
within six weeks. One section runs as straight as a 
die, without the slightest turn or bend, for 180 miles. 

From end to end, the 300-mile road has only two 
curves. It will not be opened to the public, being 
exclusively for the use of the police force——South 
African Municipal Magazine. 





Cost of Laying Water Pipe in Little Rock, Ark. 


The Water Department of Little Rock, Ark., pur- 
chased during 1946, a Barber-Greene trenching ma- 
chine, a tractor shovel, and a low bed trailer. These 
were used in laying mains. 

During 1946, 18,627 ft. of 2-in. wrought iron and 
steel extensions were made at an average cost of 96c 
per foot, of which about 55c was for labor, and the 
remainder for material. The cost of 601 ft., 2 jobs, 
of 3-in. cast iron pipe, averaged $1.28 per ft., of 
which 54c was for labor. The cost of 4,916 ft. of 6-in-. 
cast iron pipe extensions averaged $2.78 per ft., of 
which $1.50 was labor cost. For 8-in. cast iron pipe, 
the average cost for 3,697 ft. was $3.91 per ft., and 
for 10,775 ft. of 10-in. the average cost was $3.21 
per ft. Labor costs on the 8-in. averaged nearly $1.90 
per ft., and for the 10-in. about $1.50. The cost for 
11,232 ft. of 12-in. Transite pipe averaged $4.64 
per ft., the labor cost being about $1.63 per ft. 





Oglesby Has 12.36% Unaccounted 
for Water 


The municipal water department of Oglesby, II1., 
reported that for the year ending May 1, 1947, un- 
accounted for water amounted to 12.36% of the 90 
million gallons pumped. Since fire usage is not 
metered or otherwise deducted, the record is the more 
interesting. In the past 13 years, $938,588 have been 
collected by the municipal water and light plants with- 
out any writeoffs for bad accounts. James Entwhistle 
is Commissioner of Streets and Public Improvements ; 
Burkett Moliske is Superintendent of Water and Elec- 
tric Utilities; and Edward G. Hand is City Clerk. 
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LARGE PLANT OR SMALL... 
: Rex Provides PROVED Equipment! 















rt Large plant or small ... primary or complete treatment . . . domestic 
aie or industrial waste, Rex provides the right equipment for every liquid 
ases clarification or solid separation operation. 
but Small plants can obtain equipment that is equally efficient, equally 
am economical and as durable as that for large plants. All Rex equipment 
—_ and processes are time-tested and proved in hundreds of successful 
installations. Specially trained Rex sanitation engineers will be glad 
to help you with your problems. For facts write for your copy of Bul- 
letin No. 46-3. Chain Belt Company, 1722 West Bruce Street, Mil- 
of waukee 4, Wisconsin. 
the 
REX TOW-BRO SLUDGE REMOV- 
the 
: ERS are the only sludge collectors 
> to which remove sludge from tank 
ort bottom immediately on contact in- 
and stead of by the usual blowing or 
ary scraping. They assure accurate 
: control of sludge removal over 
led a wide range of withdrawal rates. 
Gee Greater sludge concentration, 
Sa greater operating flexibility and 
les. si a clearer effluent are all readily 
two obtainable with Tow-Bro. ® 
ing { 
uth { 
| REX FLASH MIXERS AND FLOC- 
TROLS provide the necessary rapid 
{ dispersement of chemical through- 
rk out the liquid, followed by a gently 
is multi-stage slow mixing for opti- 
yur- mum floc formation. Floctrol de- 
ma- iL es : ee signs assure utilization of full tank 
1ese volume and important savings in 
REX MECHANICALLY CLEANED BAR chemicals. | . 
and SCREENS are neat in appearance and 
96c provide an efficient means of removing 
the large solids from liquids. They are easily REX CONVEYOR SLUDGE COL- 
installed in new or existing channels and LECTORS combinethe well-known 
obs, have remarkably low head loss. With advantages of the rectangular 
of side frames recessed in channel walls, settling tank with a rugged and 
-in. they assure an unobstructed flow to the efficient form of sludge removal 
of rack. mechanism. Whether handling 
ipe primary sludge or light flocculent 
Pp i solids, their performance is trouble 
anc free and dependable. They rarely 
21 need to operate more than a few 
.90 hours daily. > 
for 
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REX GRIT EQUIPMENT, incorporating 
the exclusive principle of recircula- 
tion, effectively separatesand removes 
inorganic solids from liquids. No grit 
washer is needed. Long life is assured 
4 with minimum maintenance. 
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An Outline for An On-the-Job Training Program 
for Water Department Personnel 


Material on which to base instruction for water department 
personnel to insure better operation in more plants. Text refer- 


ences and instruction aids. 


(Concluded from the July issue) 


VI—Construction of Pipe Lines 


29. General.—Since a water pipe is 
intended to give many years of serv- 
ice and since it is placed underground 
where inspection is normally impos- 
sible and replacement is costly, initial 
construction should be the best possible. 
Water mains are usually located in 
streets or alleys; easements over private 
property are generally undesirable. ‘lo 
facilitate finding the pipe for repairs, 
tapping, etc., a specific location in the 
street or alley is desirable, which should 
be arranged by consultation with other 
users of the street subsurface. Lines 
should be ‘“‘looped’’ as much as pos- 
sible to avoid dead ends. Cover over 
the pipe should be sufficient to prevent 
damage from freezing or the weight 
or vibration of traffic. The two-main 
system is advantageous in reducing the 
necessity for cutting into street pave- 
ments. Before a water line is laid, a 
survey should be made, and plans and 
specifications for construction prepared 
in detail; this applies whether the 
work is to be done by contract or by 
force account. Also, the construction of 
the line should be under the super- 
vision of an experienced engineer or 
inspector. His duties include every- 
thing that is necessary to insure a good 
job, including supervision handling 
the pipe properly, bedding, jointing, 
testing, backfilling and disinfection. 

References. — MWardenbergh, par. 
176-182 and 197-206. Texas Manual, 
Chap. XV. The Water Works Manual 
(for materials), Babbit & Doland, 
Chap. XVIII and p. 428. 

Instruction Aids——Show applicable 
pipe location map; a sketch of conduits, 
pipes, etc., under the average street 
surface; layout of two-main system; 
damages to a street from cutting into 
the pavement. 

30. Laying Pipe—Previous to lay- 
ing the pipe, the trench must be dug 
and, in many or most cases, must be 
sheeted to prevent caving; excavated 
material must be kept well back from 
the edge. Pipe must be laid on a good 
foundation, extending over the entire 
length of each section of pipe. Rock or 
stones within 6 ins. of the pipe should 
be removed and the space filled with 
sand or loam. Holes should be dug for 


the bells. In soft soils, a support may 
be necessary for the pipe. Before lay- 
ing, all pipe should be inspected to 
see that it is not cracked and that the 
protective coating is in good shape. 
Smaller pipe can be lowered into the 
trench with ropes; larger pipes are 
handled by cranes or hoists. Careful 
records should be kept of the location 
of all valves and hydrants. Back-fill 
should be of selected material for 
about 2 ft. over the pipe; and_back- 
fill should be well compacted, especially 
when the pipe is laid in streets. At 
sharp curves, large lines must be 
braced to prevent movement; air relief 
valves may be needed at = major 
“*humps.”’ 

References. — WHardenbergh, 176- 
200. Texas Manual, Chap. XV. Wate 
Works Manual (for equipment). Bab- 
bitt & Doland, 428. 





Pouring a joint with a single gate. Runner is 
vented on both sides of gate. 


/nstruction Aids=—Show methods of 
sheeting and outline safety rules for 
excavations. Show recommended meth- 
ods of digging bell holes and of sup- 
porting the pipe. Enumerate duties of 
inspector on the job. 

31. Making Joints ——This section 
refers only to making joints with bell- 
and-spigot cast iron pipe, using lead, 
mineralead, hydrotite or similar mate- 
rial. The spigot is centered in the bell 
and oakum is calked into the space 
around the spigot. Then the molten 
joint filler is poured into the joint, 
using a runner. The trench must be 
reasonably dry and the pipes, where 
the hot joint material touches them, 
must be perfectly dry. Careful work- 
manship is required to make a tight 
joint. Leakage should be carefully 
measured. Hydrotite, mineralead and 
similar materials may leak for a few 
hours, tightening thereafter. Leakage 
should not exceed 200 gals. per day 
per mile per inch diameter of the pipe, 
or 1600 gals. per day for a mile of 
8-in. pipe. Good workmanship can 
reduce this leakage to less than half. 
Provision should be made on every job 
for measuring the leakage and pipe 
joints should not be covered until the 
test for leakage has been satisfactorily 
completed. Since the jute or oakum 
sometimes causes or encourages bac- 
terial growth, it should be sterilized 
before use, either by heat or with a 
strong chlorine solution and a wetting 
agent. The pipe line also should be 
sterilized with a substantial chlorine 
dosage following acceptance for the 
leakage test and before use. 

References. — WHardenbergh, par. 
131-140. Texas Manual, Chap. XV. 
Water Works Manual (for materials). 
Babbitt & Doland, 318-321. 

Instruction Aids.—Demonstrate the 
essentials of a good joint and how to 
make it. Show how to make a leakage 
test. 

32. Setting Valves and Hydrants.— 
Hydrants should be placed on branches 
at least 6 ins. in diameter, with a gate 
valve between the main and the hy- 
drant; and on mains large enough to 
deliver sufficient water to the hydrant. 
Drainage connections should not be 
made to a sewer. Gate valves, which 
should preferably be located  uni- 
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... there could be such a difference in water!” 


SOFT WATER MAKES THAT DIFFERENCE! 


SOFT’WATER lightens the housewife’s work . . . eases washing and 
cleaning. The home comforts of Permutit softened water mean more 


leisure, greater happiness and better living for all! 


SOFT WATER attracts new capital, new industries since it’s a “must” for 
many manufacturing techniques. Industrialists today are scouting 
for plant sites in soft water communities! . 

PERMUTIT* Water Conditioning Equipment is your city’s economical 


way to a prosperous future! 





Find out how Permutit* can serve your community. Full particulars 


PERMUTIT (Spaulding) PRECIPITATOR removes wa- 


ter hardness, dirt and color by the sludge blanket will gladly be furnished to you and your consultants. Write to The 
ss. This new-design ipment cuts deten- ~~ é . . 

age oe ee ee Oe ee Permutit Company, Dept. PW-9, 330 West 42nd Street, New York 18, 

tion time, saves chemicals, takes only half the 

space of former methods. Present installations N. Y., or to Permutit Co. of Canada, Ltd., Montreal. 

handle up to 120,000,000 gallons daily. Trademark Reg. U. S. Pat. Off 


for 34 years e 
FOR 34 YEARS WATER 
CONDITIONING HEADQUARTERS erTmuw. l 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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Equipment for pipe cleaning. 


formly throughout the system, in rela- 
tion to curbs, intersections, or other 
reference points, are placed in man- 
holes or boxes. Records should be kept 
of the location, the way the valve 
opens, as right or left, and the num- 
ber of turns required. 

References. — WHardenbergh, par. 


162-175. Texas Manual, Chap. XV. 
Water Works Manual (for materials). 
Babbitt & Doland. 

33. Disinfecting Mains and Reser- 
voirs. — Newly laid mains and other 
structures carrying water to be con- 
sumed should be disinfected before 
being put into service. Pipes are first 
flushed thoroughly and then a chlorine 
solution is introduced, using a strength 
sufficient to produce 50 to 100 ppm 
of chlorine in the pipe line. After a 
contact period of 24 hours or more. 
the line is again flushed. Storage tanks 
are treated in essentially the same 
manner. Either liquid chlorine or a 
solution of calcium hypochlorite may 
be used. The efficiency of the steriliza- 
tion procedure should be checked by 
bacteriological examinations. 

References. — WHardenbergh, par. 
189. Texas Manual, Chap. XV. 

Instruction Aids.—Demonstrate and 
explain the procedure in_ properly 
flushing and sterilizing a main. 


ViI—Maintenance of Distribution Systems 


34. Pipe Line Maintenance. — Yhe 
AWWA has approved a method for 
the mapping of water distribution 
systems which, in effect, is an inven- 
tory of much of the physical assets 
of the water department. All changes 
made in pipes or appurtenances should 
be recorded and records should usually 
be kept in two locations. Unaccounted 
for water should be determined and 
should not exceed 20% to 25% of the 
total, and ought to be less. Meters 
should be tested for underregistration 
on a routine basis. as by years of serv- 
ice or amount of water registered, 
Leakage surveys should be made, 
either with department forces under a 
competent engineer or by a firm spe- 
cializing in that work; and _ should 
cover both supply lines and the various 
portions of the distribution system. For 
departmental work, several leak-fiinding 
devices are available. Flow measure- 
ments may also be made to determine 
pipe interior conditions; and, of course. 
sections of pipe taken from the sys- 
tem during repairs should be examined 
and their condition recorded, thus over 
a period of years establishing what is 
happening to the pipes of the system. 

References. — Texas Manual, Chap. 
XV. Water Works Manual (for equip- 
ment). Babbitt & Doland, 357-359, 
389. 

Instruction Aids. — Show AWWA 
standard mapping and recording pro- 
cedures. Explain methods of testing 
for leaks and demonstrate leak-locating 
apparatus. Show sections of pipe taken 
from distribution systems, including 
corroded, encrusted and normal sections. 

35. Cleaning Water Mains.—In 
those areas where deposits form on the 
interior of pipes, or growths occur, it 
may be economical to clean the mains. 
This will usually restore the capacity 
of the mains to about 95% of the 


original but will not, of course, prevent 
further growths or deposits in them. 
However, there are relatively few 
cases where recurrence of deposits or 
growth cannot be prevented by proper 
treatment of the water, using some of 
the methods described in Section II, or 
by lining the pipes in place. Restora- 
tion of practically the original carrying 
capacity may reduce or eliminate the 
need for extensions or additions. 


| 
| 





Modern 200,000 gal. tank, 125’ to bottom, 
Lansing, Mich. 
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References —Hardenbergh, 205-206. 
Texas Manual, Chap. XV. Babbitt & 
Doland, 431-432. Water Works Manual 
(for equipment). 

/nstruction Aids—Samples of part- 
ly clogged pipes. Devices used for 
cleaning. Explanation of how pipe is 
cleaned, with diagrams and charts. 

36. Electrolysis and Corrosion.— 
Forms of corrosion occurring princi- 
pally in water pipes are those due to 
(1) natural agencies, as aggressive 
water or damp soil in which the pipe 
is laid; (2) galvanic corrosion through 
contact of dissimilar materials; and (3) 
stray current electrolysis. Basically, 
corrosion is caused by the solution of 
the exposed metal by the water, the 
rate of solution being higher with low 
pH and alkalinity values. The greater 
parts of our existing distribution sys- 
tems are inadequately protected against 
corrosive waters, and the methods de- 
scribed in Section II should be em- 
ployed where corrosion occurs. When 
two metals having different solution 
pressures are in contact in water, as 
iron and brass or zinc and copper, an 
electric current is set up whereby one 
discharges metal ions into the solution 
and the other receives the ions. Preven- 
tion of such corrosion is obtained by 
avoiding the use of dissimilar metals 
or by providing a protective coating, 
or inserting an insulating layer between 
them. Current electrolysis results from 


_grounding radios, telephones or other 


electrical equipment on water pipes, or 
from leakage of currents from street 
railways or power transmission lines, 
and is prevented by keeping the water 
lines free from such connections and 
by providing sufficient electrical drain- 
age to keep other currents away from 
the pipes. 

References. — WHardenbergh, par. 
117, 128, 130, and 482-489. Texas 
Manual, Chap. XVII. Babbitt & 
Doland, 332-342. 

Instruction Aids.—Show samples of 
pipes affected by corrosion and by 
electrolysis and explain the action tak- 
ing place in each circumstance, as well 
as the remedy available. Explain 
cathodic protection. 

37. Reservoirs and Elevated Storage. 
Within the distribution system, elevated 
storage is required, usually in the form 
of elevated tanks or standpipes, gen- 
erally of steel. Such storage, by 
smoothing out the peaks of demand, 
reduces the size of treatment plant 
necessary, of the pump capacity and of 
the piping; it also provides a more 
uniform water pressure; furnishes a 
reserve for fire protection; and may 
maintain service during periods of 
power or equipment failure. The water 
in such reservoirs, since it receives no 
further treatment before it is consumed, 
must be protected against contamination 
by tight covers and such other precau- 
tions as are needed locally. Frequent 
inspections should be made to detect 
leaks or determine the need for repairs. 
Good surface drainage should be 
maintained to protect the footings and 
foundations. Periodical cleaning of the 
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interiors is necessary, followed by 
painting. Cathodic protection may be 
employed to prevent corrosion. In 
northern areas, ice damage should be 
guarded against. 

References. — WHardenbergh, par. 
10€-117. Texas Manual. Chap. XVI. 
Water Works Manual (for materials). 
Babbitt & Doland, Chap. XIX. 

Instruction Aids.— Show _ typical 
hourly curves of water demand, in- 
cluding possible fire demand, to illus- 
trate why storage is necessary. Show 
how storage may improve pressures at 
peak demand. Indicate types of areas 
where storage is needed, illustrating 
need by a suitable map. 


Vili—Pumps and 
Pumping 


38. Kinds of Pumps.— There are 
three general types of pumps — cen- 
trifigal, displacement and air-lift; and 
numerous subdivisions of these, includ- 
ing piston or plunger, rotary, centrifu- 
gal, turbine and screw. Pump capacity 
is usually expressed in gallons per 
minute. The head that pumps work 
against is an essential factor in their 
design, and includes the discharge 
head, or the water level against which 
the pump discharges (including pipe 
friction loss, etc.) and the suction head 
or lift, depending on whether there is 
a positive pressure or a negative pres- 
sure, or vacuum, on the pump suction. 
Most pumps operate most efficiently 
within relatively narrow limits of head 
and capacity; therefore careful esti- 
mates of flow and its variations, and 
of the high and low limits of head to 
be pumped against should be made. If 
the water contains abrasive materials, 
or is very acid or alkaline, this may 
affect the selection of the materials for 
the pump or the type of pump. Standby 
or extra pumps are usually necessary 
to carry the load in case of the failure 
of the regular equipment. Sizes of units 
should be so selected that regardless 
of the variation in demand of water, 
one or more of the pumps will be op- 
erated at practically full capacity at 
all times. Placing pumps in deep pits 
is undesirable, due to possible flooding 
and contamination, and to maintenance 
and operation difficulties. 

References. — WHardenbergh, par. 
242-269. Texas Manual, Chap. V. 
Water Works Manual (for pumping 
equipment). Babbitt & Doland, Chap. 

Instruction Aids——Show by simple 
diagrams the principles of each pri- 
mary type of pump. Show how to com- 
pute discharge head. Illustrate need for 
several pumps of varying capacity to 
meet fluctuating demands for water. 

39. Centrifugal Pumps. — These 
pumps operate by imparting velocity to 
the water through impellers rotating at 
high speed inside a case with rather 
large clearance. Single stage centrifu- 
gals may operate satisfactorily under 


heads up to about 300 ft. Above this, 
multi-stage pumps are used. Impellers 
may be open or closed, but the latter is 
generally used in pumping water. Op- 
eration is generally at about 1000 rpm. 
or more; usually the pump is direct- 
connected to an electric motor. Effi- 
ciency varies considerably at different 
speeds and head; impellers can be de- 
signed to give high efficiency over a 
narrow variation in head, or a rea- 
sonable efficiency over quite a _ con- 
siderable variation. However, major 
changes in head, speed or operating 
conditions should be cause for testing 
a centrifugal pump to determine its 
actual working efficiency. 

References. — WHardenbergh, par. 
251-257. Texas Manual, Chap. V. 
Water Works Manual (for pumps). 
Babbitt & Doland, Chap. XIII. 

Instruction Aids.—Show sections of 
single and multi-stage centrifugals. 
Show and explain typical charts of per- 
formance curves. 

40. Displacement Pumps.—The re- 
ciprocating pump, in which a piston 
or plunger is operated so as to draw 
water into a closed chamber and then 
expel it into the main, is a common 
type of displacement pump. The pump 
may be single acting, that is, it may 
pump water only during the time the 
piston moves in one direction; if it is so 
designed that it pumps when the piston 
moves in either direction, it is a double- 
acting pump. If another cylinder is 
added, it is a duplex; and if there are 
three cylinders, it is a triplex. The 
rotary pump is a special type of dis- 
placement pump that does not have any 
large application in water works. 
Plunger type displacement pumps for 
general service are best suited for high 
heads. They require rather skilled op- 
eration; under favorable conditions and 
for special problems, they may be 
highly satisfactory, but for most water 
works conditions they are less applicable 
than are centrifugals. For deep well 
pumping, plunger pumps have a special 
application. 

References. — NWardenbergh, par. 
244-250. Texas Manual, Chap. V. 
Water Works Manual (for pumps). 
Babbitt & Doland, Chaps. XI and XV. 

(nstruction Aids——Show by dia- 
grams or slides the principles of dis- 
placement pump operation. 

41. Power for Pumping.—lIn most 
cases, electric power is cheap and re- 
duces materially the amount of attend- 
ance and care necessary. With modern 
remote controls, individual pumps may 
be started or stopped without visiting 
the pumping station, and signals may 
be transmitted over telephone wires to 
indicate satisfactory operation or the 
lack of it. Standby power is necessary 
for any installation and this may be 
provided by gasoline, diesel, oil or 
gas engines. Diesel engines are highly 
efficient, but cost more initially than 
gasoline engines of similar quality and 
equal power; they are desirable as a 
power source when electricity is not 
available, or is too costly. Gasoline 
engines are generally used for standby 
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power ; and since when they are needed, 
the need for them is very great, they 
should be of excellent quality and high 
reliability. 

References. — Wardenbergh, par. 
262-269. Texas Manual, Chap. V. 
Water Works Manual (for engines). 


Babbitt & Doland, Chaps. XII and 
XIV. 
instruction Aids. — Discuss electric 


motors and remote controls. Show how 
standby power needs may be de- 
termined. 

42. Well Pumps.—Deep well pumps 
may be of either the reciprocating type, 
which operates essentially like other 
displacement pumps, or of the turbine 
type, which is similar in operation to 
the centrifugal. The reciprocating deep 
well pump operates by means of rods, 
driven by an engine or motor at the 
surface, which are carried down into 
the well and operate the pistons by 
an up-and-down motion. The turbine 
type pump is operated by a drive 
shaft, which extends from the power 
unit to the impellers, which are below 
the water level in the well. The selection 
of the particular type of pump to be 
used depends largely on local condi- 
tions. Electric motors are the usual 
source of power; however, unless there 
is storage enough available to meet fire 
protection and consumer needs during 
a prolonged breakdown, standby power 
must also be provided. 

References—Water Works Manual 
(for equipment). Babbitt & Doland, 
Chap. XV. 

Instruction Aids —Explain with dia- 
grams and slides, the principles and 
advantages of the various types of deep 
well pumps, their controls, etc. Show 
the film available from Layne & Bowler. 

43. Air Lift Pumps.—These pumps 
operate by discharging compressed air 
into a column of water; and since the 
mixture of air and water is lighter in 
weight than the surrounding water, it 
is raised to the surface. The air lift 
has no moving parts in contact with 
the water and is therefore advantageous 
in handling water that contains sand or 
grit, or is corrosive. The compressed air 
is carried down inside the discharge 
pipe by a special air pipe, which reaches 
considerably below the surface of the 
water in the well. For lifts not over 
150 ft., the air pipe should be sub- 
merged about 2/3, that is, the part 
under water is twice as long as that 
above water. For deeper wells, the sub- 
mergence may be 40% to 50%. Air 
lift pumps have a rather low efficiency, 
and the depth of the well must be con- 
siderable in order to permit their use 
because of the required submergence of 
the air pipe. They are of especial value 
in crooked or spiral wells, where the 
water is 200 ft. or more below the sur- 
face. 

References—Hardenbergh, par. 258- 
260. Texas Manual, Chap. V. Water 
Works Manual (for equipment). Bab- 
bitt & Doland, 306-314. 

Instruction Aids.—Show a diagram 
of an airlift pump and illustrate how 
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it works by means of a glass tube and 
blowpipe. Show volume of air required 
(V = GPM X head 125). 


A List of Other Recommended Texts 


1. Analysis of Water and Sewage, Theroux, 
Eldridge and Mallman. 

2. Laboratory Control of Water Purifica- 
tion, C. R. Cox. 

3. Sanitation Manual for Ground Water 
Supplies, Public Health Reports, Vol. 59, 
o. 5, Feb. 4, 1944. 

b ) seal Conditioning Handbook, Permutit 


te 


. Forni Sulphate, Tennessee Corp. 

i pH and a Control, W. A. Taylor 
Co., 

7. Pump Engineering Data, Economy Pump 


au 


x 


. Scientific Odor Control Booklet, Cargille 
Scientific Co. 


Stream Pollution Standards for 
Washington State 


The standards of the State Pollution 
Control Commission of Washington 
provide that no sewage or industrial 
waste shall be discharged into any wa- 
ters of the state that will cause (a) the 
reduction of the dissolved oxygen 
content to less than 5 ppm.; (b) the 
pH concentration to be outside the 
range 6.5 to 8.5; (c) the liberation of 
dissolved gases, such as carbon dioxide 
or hydrogen sulphide, in sufficient quan- 
tities to be deleterious to fish or related 
forms; (d) the development of fungi 
or other growth having a deleterious 
effect on stream bottoms, fishes or re- 
lated forms, or injurious to health, 
recreation or industry; (e) toxic condi- 
tions deleterious to fish or affecting the 
potability of drinking water; (f) the 
formation of organic or inorganic de- 
posits injurious to fish, health, recrea- 
tion or industry; (g) discoloration, tur- 
bidity, scum, oily sleek, or floating 
solids, or coat aquatic life with oily 
films or be injurious to health, recrea- 
tion or industry; and (h) the tempera- 
ture to be raised above the limit of 
tolerance of fishes and related forms. 

In waters used, or reasonably suitable 
for use, as drinking water supplies, 
shellfish culture, or bathing; or in other 
instances where a definite public health 
hazard is created by the presence or 
potential presence of disease-producing 
organisms, the median bacteriological 
content of a representative number of 
samples shall not show the presence of 
coliform organisms in excess of 50 per 
100 ml. expressed in terms of the most 
probable number, provided that the san- 
itary survey reveals that bacterial con- 
tent is of human oe. 


Inservice Training in Garbage and 
Refuse Collection and Disposal 
The University of Michigan will 

hold an inservice training course on 

Oct. 27 and 28, for municipal officials 

engaged in refuse collection and dis- 

posal. Types of collection methods and 
frequency of collection will be discussed 
by Carl Schneider ; equipment and labor 
saving methods, the organization of 
pick-up crews, the effect of labor-saving 
equipment and the employment of va- 
rious methods of wage payments will 

be covered by Robert Neis, who had a 

long experience in this work in the 

army. Administration, including means 


of financing and methods of insuring 
cooperation and compliance, will be dis- 
cussed by Carl Walker. Theodore Moss 
will develop disposal by hog feeding, 
bringing out both advantages and dis- 
advantages, while Robert Stellwagon 
will discuss incineration, including site 
selection and operative problems. Walter 
Drury and George Wiley will interpret 
existing data on the disposal of garbage 
with sewage, and Lewis Dodson will 
describe land-fill methods. Ernest Boyce 
will close the course with a discussion 
of the various factors influencing the 
choice of disposal methods for both 
refuse and garbage. Full information 
can be obtained from H. E. Miller, 
School of Public Health, Ann Arbor, 
Michigan. 


HOW TO INSPECT SEWERS AND 
DRAINS DURING CONSTRUCTION 


‘THE following instructions for in- 

spec tors on sewer construction 
were prepared by Myron T. Jones, con- 
sulting engineer of Columbus, Ohio, 
and have been published by the Clay 
Sewer Pipe Assn., Columbus, O., from 
whom additional copies, in a handy 
form for field use, can be obtained 
without charge. 

Keep a set of specifications for the 
job and a notebook with you at all 
times. 

Make your own measurement to see 
that the cut from the batter-board cor- 
responds with the cut sheets and mark- 
ings on reference stakes. 

Be sure that at least three batter- 
boards are in place at all times and at 
least 150 feet ahead of excavation and 
pipe laying. Check boards frequently 
to make sure that they have not been 
disturbed. Call the Engineer for refer- 
ence stakes well in advance of the time 
you need them. 

Make frequent checks of the grade 
cord to see that there is no sag and 
that it is straight for line and grade. 
Sight along the cord over at least three 
batter-boards and call the Engineer if 
the line is not straight. 

Measure the grade pole and see that 
the proper pole is used for checking 
excavation and pipe setting. 

Be present whenever a new stretch of 
excavation begins, when pipe is being 
placed in trench and when joints are 
made. 

Make your check of trench depth and 
pipe setting by using the grade pole 
and plumb bob. 

See that the trench is dug to proper 
grade to eliminate the need for replac- 
ing excavated material up to the level 
needed for properly embedding the 
pipe. The final few inches of trench 
excavations should be made manually. 
Study trench loading tables* to learn 
the advantages of keeping trenches nar- 
row at least up to the level of the top 
of the pipe. Any increase in the width 
of the trench at this point adds con- 
siderably to the load on the top of the 
pipe. If trenches are wider than per- 
mitted by the specifications, notify the 
Engineer at once. 

Before the pipe is placed see that 
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there is a trough of firm material to 
receive the pipe. The trough should be 
formed so that the entire bottom quar- 
ter of the barrel of the pipe will be 
uniformly supported. Check locations of 
bell holes and have them dug separately 
by hand. If, by accident the trench is 
excavated too low, see that firm earth 
is placed in the trench. Earth should 
be placed in layers not more than six 
inches deep and each layer thoroughly 
tamped before the next layer is placed. 

Check all pipe for soundness before 
lowering into trench. 

Be sure that sockets and bells of 
pipe are clean and dry when joints are 
made. When setting pipe see that spig- 
ots are forced into sockets as far as 
possible. 

Be sure that workmanship and ma- 
terial conform to specifications all the 
way around each joint and especially 
around the bottom quarter. 

Check each piece of pipe for line and 
grade with grade pole and plumb bob 
immediately after its joint is completed. 

As soon as the pipe is laid and joint 
completed see that the space under the 
haunch of the pipe is solidly packed 
with earth on both sides of the pipe to 
the springing line and that the joint is 
not disturbed during this operation. 
From the springing line up to a point 
not less than 18 inches above the top 
of the pipe, backfilling should be done 
by hand and tamped in 6-inch layers. 
Machine backfill may be made above 
this point only. Backfill under streets 
shall be made with sand or tamped in 
6-inch layers to the top of the trench 
when immediate paving or repaving is 
contemplated. 

All completed lines shall be lamped 
between manholes or in shorter stretches 
if desirable upon the completion of 
hand tamping and before machine back- 
fill to see that it is straight for line 
and grade and free from obstructions. 
It shall be lamped again after comple- 
tion of machine backfill and again be- 
fore final acceptance. 

Record the location of each branch 
fitting, noting if it points right or left 
looking upstream. Measure location of 
each fitting from center of nearest 
downstream manhole. 

Record the size, kind, location and 
depth of each water, sewer, gas or other 
service pipe encountered during con- 
struction. 

Be sure that sewer connections can 
slope at least 1% to branch fittings. 

Make daily reports showing the loca- 
tion of beginning and ending of ex 
cavation, pipe laying and backfilling, 
total hours of Contractor’s work, the 
number of men used in each operation, 
any unusual occurrence, the location of 
underground pipes and branch fittings, 
the kind of earth encountered in excava- 
tion and the exact times of your coming 
to and leaving the work. 

Make a copy of your report in your 
notebook and keep in touch with the 
Engineer for special instructions. 


*Ed. Note.—Trench Loading Tables are 
available from the Clay Sewer Pipe Ass0- 
ciation, Inc., Columbus, Ohio. 
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Sewerage 


PUBLIC WORKS 


DIGESTS 


This section digests and briefs the important articles 
appearing in the periodicals that reached this office 
prior to the 15th of the previous month. Appended are 
Bibliographies of the principal articles, in which the 
articles in each periodical are numbered consecutively 
throughout the year, beginning with our January issue. 


Water Supply 


Highways and Airports 





The letter and number at the 
end of each item refer to those 
used in the Bibliography. Numbers 
not found in the current Bibli- 
ography will be found in the 
one published the previous month. 

















The Highway and Airport Digest 


Maine’s 44-Mile absence of heaving from frost action, 
Superhighway a Toll Road although there was considerable in the 
natural ground adjacent. 

The pavement is a 2” asphaltic 
wearing surface on 5” to 6” of hot-mix 
machine-spread asphaltic concrete. 
Shoulders are a compacted gravel base, 
the surface of which is treated with 
asphalt into which a thin layer of ag- 
gregate is rolled.™} 


A 44-mile controlled-access super- 
highway, part of an authorized toll 
road from the southern boundary of 
Maine to its northern boundary, a dis- 
tance of 450 miles, which will cost 
$20,000,000, incorporates all the latest 
standards considered essential for such 
a road. The highway has two 24 ft. 
two-lane roads separated by a 26 ft. 
median strip. The maximum grade is 
4%; maximum curvature 1°; minimum 


Surface Dressing 
With %4” Aggregate 


sight distance 525 ft. The right-of-way ' This article is based on experience in 
is 300 ft., but only 140 ft. is being England. lhere yy, _ Stone is found 
cleared, leaving 80 ft. of trees and most suitable for surface dressing, but 
shrubs on each side to discourage bill- oe ee nothing emailer than 74 
boards and enhance the natural appear- is obtainable. Use of this size is in- 
dare of ths conidia. advisable on concrete, rock asphalt or 


other hard surfaces, or on light traffic 
roads unless more than the usual amount 
of binder is used to hold it in place 
until the traffic embeds it into the old 
surface. A disintegration failure will 
produce a more irregular surface when 


Major emphasis has been placed on 
preparation of a frost-free subgrade. 
Grades are generally established several 
feet above natural ground to facilitate 
drainage and snow removal. Wherever 


the subgrade soil is unsatisfactory it is 34” stone has been used than with 
removed and replaced with from 1 to smaller sizes. Dressings with 34” stone 
4 ft. of A-3 select material from bor- cast about 25% more than those with 
row pits rolled to maximum density, 14", chiefly because more material is 


such material having less than 10% 


required. The amount of tar binder 
used for 34” rock averages about a 
gallon for each 4 to 5% sq. yd., or 
even more on light traffic or hard sur- 
face roads. The amount of stone is 
usually 70 to 80 sq. yd. of road per 
ton. Traffic should not be allowed on 
the dressing until the stone is adhering 
to the binder, about % hr. under favor- 
able conditions.?*! 


Use of 
Sleeper Lanes 


Studies of the traffic flow at several 
intersections of highways in Indiana 
showed, among other data, that ‘‘sleeper 
lanes’’ were not being used as intended. 
A relatively high percentage of those 
entering the sleeper lanes did not turn 
but continued straight across the inter- 
section. Also an appreciable number 
who made right turns did not use the 
sleeper lane. Each misuse causes a defi- 
nite traffic hazard. Most of those who 
do use the sleeper lane for right turns 
do not utilize the full length of it. The 
design features appear to be adequate 
but some educational or signing pro- 
gram is needed.*4 





passing a No. 200 sieve. The average 
haul of this material has been 1.53 


hy sas 
mi., while that of other borrow is 0.7 N ’, ‘Ss 
mi. es So 


The maximum depth of cut was 27 
ft., and 96% of the excavated material 
was used for fill. Embankments were 
rolled in layers 4” to 9” thick, using 
dual-drum sheepsfoot rollers, rubber- 
tired rollers and tractors, and 10- and 
12-ton three-wheel rollers. If the ma- 











terial did not compact by rolling, it was 
thoroughly saturated. If the sand lacked 





fines and would not compact by satura- 
tion, 2” to 4” of gravel was spread 
over the surface and rolled. Eleva- 
tions on last year’s embankments were 














taken during the winter and showed Traffic pattern at an intersection showin 


Courtesy Roads & Bridges 
g use and misuse of sleeper lane. 
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t almost any type mix. Besides the batch. 
| g ing facilities there are garage space 
is __ for 20 10-ton trucks, a shop, living 
| 36-0" —-l,!0-0" 565 quarters for a caretaker, switch house, 
| 24.3" | \I9" . compressor house and scale. Except for 
~ r F tflame-drying of aggregates, all heating 
» sph Conc ree ge 
mis“Conc Pavement | Seal Coat is done electrically. Bunkers store 1,000 
an Pon wane wr aes EL tons of materials, which are fed onto 
9" Base Course > Asphalt > “ P a belt 24” wide by 304 ft. long travel 
Embankment compacted “Membrane Tor 4’ Block Sedd ing ; ing ina 7 x 8 ft. tunnel 11 ft. under- 
' 10 100% Proctor Density Soil Service ground immediately below them. The 
Min 4. Top Soil to be d | belt delivers the materials to a pit, from 
2 which they are raised 39 ft. by an ele 
ee WaT vator which can deliver 150 tons per 
| Storm Sewer _ hr. to the dryer. The fire-box, of an 
Courtesy Roads & Streets unusual conical shape, contains 4 
Section of Houston expressway. Bunsen-type burner with T nozzles for 
natural gas, which can dry and _ heat 
Design for are block sodded. A standard flexible to 325°F 150 tons an hour of material 
Houston Expressways base course thick extends A ft. out- Naving a 10% moisture content. rhe 
= , side the concrete pavement which is asphalt weigh bucket and its valve are 
In the construction of the Houston laid on it, and is covered with an heated electrically to permit the asphalt 
Urban Expressways now under way, asphalt seal coat under the concrete. to flow freely. Dust control is insured 
ae top = > someres ss Gepth of The pavement slabs are 20 ft. long, by use of a cyclone and a multiclone 
at least 4 and the natural soil com- with longitudinal parting joints 12 ft. in conjunction with a spray chamber. 
pacted to 100% Proctor density to ptf et eed ce ae = 
4 MeN : apart. Transverse joints are filled with 
depth of 6°. The embankment, if any, amg tivers | chtis te aeeaeeie Reduce Cc tructi 
is placed on this and compacted to en ee Presses ate = : 2 = y - 7 “ee — —_ 
: to compress 50% and expand again to Costs in Missouri 
100% Proctor and completely enclosed 856%, of its initial thickness.% agin : 
in an asphalt membrane to minimize . ‘ ; Finding bids for post-war secondary 
fluctuation of moisture content and roads almost double pre-war bids, and 
consequent loss of stability. The em- Los Angeles that much of this was due to high 
bankment slopes are then covered with Asphalt Plant wages and low efficiency of labor, the 
a minimum of 4 ft. of top soil com- Los Angeles has nearly 5,000 miles Missouri State Highway Dept. has 
pacted to 80% to 90% Proctor; plenty of streets to maintain, and for the pur- changed its specifications with a view 
of soil being available and it being pose operates three asphalt plants, one to lowering costs. Instead of requiring 
essential that no vegetable roots pene- of which has just been completed at a construction to be “true to line and 
trate the asphalt membrane. As soon as cost of $325,000. It is designed to turn grade,” it now permits maximum tol- 
practicable all slopes steeper than 6:1 out 447 4,000-lb. batches a day of erances of 6” in grade and 2 ft. in 





Make Your Repair Dollar — ~<, — Mel 
2 ORR = 
Cover More Roadway = ee _— 
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with LITTLEFORD | 1 9-ROLLER 
























This Littleford No. 155 Trail-O-Roller 
covers ground like a kid in a baby walker! 
It makes your dollar do a bigger job 
because whatever it Rolls is there to stay. 
Gets to more jobs because it trails safely 
at any speed. Patented Hydraulic lift 
converts it easily from rolling to trailing 
position. Powered by air-cooled engine; 
has automotive type steering control, 
heavy duty transmission, machine fin- 
ished cast main roller. Use Trail-O-Roller 
for all patch work, shoulder widening, 
alley paving, airport runways, driveways, 
parking areas, school yards...everything! 
Write for Bulletin No. 3 today. 





452 E. PEARL ST., CINCINNATI 2, OHIO 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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Beat old man Winter to the punch! 


THE BARRETT DIVISION Now—before frost and snow set in—put your roads in 


Allied Chemical & Dye Corporation 4: : * ‘ 
pies Ge ee first-class condition with TARVIA* road tar. 


There’s a correct grade of TARVIA road tar for every 


New York * Chicago * Birminghem * Detroit * Philadelphia * Boston 





Rochester * Cleveland * Columbus * Youngstown * Syracuse * Buffalo type of repair and resurfacing job. All are economical, 
Bethichem * Portland, Me. * Bangor, Me. * Norwood, N. Y. * Oneonta, ° 
rvice. 
N.Y. * Elmira,N. Y. * Cromwell, Conn. * Norwich, Conn. * In Canada: easy to apply, extra long on se 7 
a on a: * a * ae. ee Your Barrett field man is always ready to help you with 


practical advice and cooperation. Why not talk things 
over with him? 
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alignment, eliminating much hand work 
for finishing. In clearing and grubbing, 
stumps can be cut flush with the surface 
where the fill is 1 ft. or more deep, 
instead of the former requirement of 
1 ft. below the surface where the fill 
is less than 2 ft. Earth embankments 
can be placed in 12” lifts instead of 
6”. Scarification and removal of rocks 
is required to a depth of 6” instead of 
12”. Rubbing of concrete structures is 
no longer required except for patches 
on honeycombing. In _ constructing 
I-beam bridges, machine bolts can be 
used in place of rivets. Density re- 
quirement in backfill is reduced from 
95% of standard to 90%. Crossroad 
culverts on roads carrying less than 


400 vehicles a day can now be made 
with pipes up to 84” diameter without 
headwalls, thus eliminating many re- 


inforced concrete box culverts.2”6 


Soil Compaction 
And Subgrade Strength 


Experimental work on soil compac- 
tion conducted in the laboratory of the 
Engineering Experiment Station, Uni- 


versity of Utah, has shown that: 


1. Existing methods of compaction 
T-99-38, 
California bearing ratio test, etc., al- 
within the range em- 
the density- 
bearing power possibilities for a given 


‘ontrol, such as AASHO 


though correct 
ployed, do not exhaust 


soil. 





‘.. the best investment the City has 


4/ 
evermade.. 





BAUGHMAN 
CINDER SPREADER 








Spreader gives you effective ice control in winter 
material distribution in all seasons. Saves time. . 


efficient use of manpower. 
Speeds up to 25 m.p.h. . 


Che City of Shaker Heights 


Cuyahoga County, Ohio 


February 13, 1947 


Mamafacturing Company 


Baughman 
Jerseyville, Illinois 
Gentlemen: 


Last year the City of Shaker Heights, Ohio, purchased 
from your distributor, The Ohio Truck Equipment aw 
of Cleveland, Ohio, two (2) of your model K materi 
truck body spreaders for the purpose of spreading salt 
and cinders on the streets in Shaker Heights. 


These spreaders have proven satisfectory in every respect 
and I feel that they are the best investment the City has 
ever made for any type of equipment. 


we ere able to keep all of our streets clean and free of 
ice during the severest winter weather, thereby prevent- 
ing serious eccidents and traffic congestions. 


I hereby highly recommend the Beughmen material spreaders 
to other cities and municipalities. 


very truly yours, 


‘ 


rector 0 u ¢c rvice 








The fast, economical way to 
spread cinders, sand, salt, 
chips, etc. The BAUGHMAN 
speedy 
. makes more 


. . spreads from 8 to 30 ft. Built-in 


heater to keep material flowing in sub-zero temperatures. Special 
baffle plates to keep spread within desired area and to prevent 
injury to pedestrians and damage to parked cars. Completely 


regulated volume. 


Built of abrasive-and-rust-resistant alloy steel. Genuine Tim- 


ken bearings 
9 to 17 cu. yds. 


... heavy hardened cut-steel gears. Capacities from 


_— Write for complete information 
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HMAN| BAUGHMAN MANUFACTURING CO.,Inc. 
291 ARCH ST., JERSEYVILLE, ILL. 


“There is a Baughman Distributor Near 


You” 
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2. For a given soil, conditions of 
ultimate density (with correspond- 
ingly higher stability and bearing 
power) can be obtained, provided that 
the soil is compacted not only at an 
optimum moisture content, but also at 
an optimum compactive effort. 

3. If the soil is compacted under 
conditions that provide this ultimate 
density, bearing power in the magni- 
tude of six or seven times that which 
would normally be obtained will re- 
sult. If adequate waterproofing meth- 
ods (drainage, surface sealing, etc.) 
are followed, this greater bearing 
power can be used for design pur- 
poses.110 


Traffic Striping 
In California 

California Division of Highways 
early in 1946 adopted a combination 
solid and dashed 4” white traffic stripe 
for certain conditions, the painted 
lengths being 9 ft. long spaced 15 ft. 
apart. These provide good visibility 
under varying conditions and effect a 
60% reduction in cost of material. 
Paint manufacturers have developed 
paints which are satisfactory as to quick 
drying and long life under the wear 
of traffic, good adherence to concrete 
and to a variety of bituminous surface 
types without serious discoloration, and 
also serve to hold glass beads embedded 
in them. In order to place these stripes, 
the division has developed a machine 
which turns the paint on and off at 
definite intervals, matching the original 
marking, and also synchronizes the op- 
eration of the bead dispenser. One such 
machine is in use and 11 others were 
under construction last spring, when 
this article was written. The machine 
can, without stopping for adjustment, 
place a single broken stripe, or a solid 
stripe with a broken one on either the 
right or the left of it, or double solid 
white stripes, or a continuous black 
stripe between double stripes. It dis- 
penses beads at a predetermined rate; 
can paint an offset stripe where the 
machine itself cannot be operated. Op- 
erations are controlled by 4 levers, 2 
of which control the supply of air and 
paint to the spray guns and bead dis- 
pensers, the other two operate the spray 
gun atomizers. The air and paint are 
carried in pipe lines from the supply 
truck to manifolds installed close to 
the paint spray guns.¥4 


Sprays for 
Killing Weeds 

Spraying or powdering roadside 
weeds with 2, 4-D will control a great 
variety of broad-leaved weeds and 
shrubs, is non-poisonous to livestock, is 
relatively cheap and easily applied. It 
kills the top of the weed and so pre- 
vents storage of reserve food in the 
roots. At least 11 compounds are on 
the market varying from 10% to more 
than 80% 2, 4-D content. The dose is 
generally 1 to 3 lb. of active material 
per acre, usually applied as a solution. 
Recently nozzles have been used that 
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apply accurately as little as 2 gal. of 
oil or 5 gal. of water per acre, so that 
a 100-gal. tank will hold enough liquid 
to treat 10 to 20 acres. High pressure 
sprays are not desirable. As use of this 
chemical by highway departments is 
quite recent, the best method of adapt- 
ing its use to its own special climate 
and weeds will have to be learned by 
each department for itself.®?* 


Joint Sealing 
In California 

Experiments are under way by the 
California Div. of Highways to find 
the best material for filling pavement 
joints. These have led to the use of a 
mixture of 70% 31-40 air-blown 
asphalt and 30% SC6 liquid asphalt; 
modified to a 60-40% mix where the 
other is too brittle. Experiments are 
continuing, including a rubber latex 
compound, which is very expensive both 
to purchase and apply, but may be used 
on the more important routes. The aim 
is to find the best and most economical 
material which will be reasonably duc- 
tile within normal temperature ranges, 
which will remain adhesive to the walls 
of the joint, and will neither become 
so brittle as to chip out in cold weather 
nor so soft as to extrude in hot weather. 

A substitute for hand pouring with 
cornucopias developed by the depart- 
ment consists of a 3" nozzle connected 
to the rear of a heating tank or a 400- 
gal. asphalt kettle by pipes with swivel 


joints, through which the asphalt is 
circulated at a temperature of 350° to 
400°. The nozzle discharges two 
streams, the one ahead and smaller 
being to drive the air out of the joint. 
Two longitudinal joints can be poured 
at a time at a speed of 1.5 to 1.8 mph. 
No satisfactory substitute has been 
found for hand pouring of transverse 
joints and cracks. Costs in two districts 
for filling longitudinal joints averaged 
$14.30 per joint-mile by hand and 
$8.25 by the special equipment.X” 


Extension of 
Kanawha Boulevard 
In 1946 the West 
Road Commission built a 1.5 mile 
extension to the divided dual-lane 
boulevard leading east from Charleston. 
It consists of two 22 ft. roadways sep- 
arated by a 4 ft. median strip with 
mountable curbs and a 3 ft. grass plot, 
and shoulders 7 ft. 6 in. wide on fills 
and 6 ft. in cuts. The pavement is 8” 
concrete reinforced with a layer of 
mesh reinforcement placed 2” below 
the top. Doweled expansion joints are 
placed at 93 ft. intervals and contrac- 
tion joints 31 ft. apart. A 4” layer of 
gravel of maximum 2” size was placed 
placed directly beneath the pavement. 
Air-entraining cement was used to pre- 
vent abrasives containing salt from scal- 
ing of the surface, and it also improves 
workability; the average air entrain- 
ment being 4.8%. The mechanical 


Virginia State 
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spreader placed 6” of concrete, on 
which the reinforcing mat was _ laid, 
then spread the additional 2”, which 
was at once finished with a mechanical 
finisher, floated by hand, and covered 
with a curing membrane compound.F*! 


Salting Streets 
In Syracuse, N. Y. 

Syracuse has 240 miles of paved 
streets and 154 miles of dirt ones. After 
a snowfall all of these are plowed and 
50 to 60 miles are salted. Salt is applied 
before the snow has been packed, be- 
ginning between 3 and 4 o’clock in the 
morning in the business section. Sand 
formerly was used on steep grades but 
it tended to blow off before it became 
embedded and had to be cleaned out 
of catchbasins in the spring, and its 
use has been discontinued. Also salt 
melts up to 4” of snow, reducing the 
amount that has to be handled. In dis- 
tributing salt the city uses its trucks 
and € mechanical rock salt spreaders. 
It uses 32 plows, hiring private trucks 
as needed.?*5 


Widening an 
Ohio Road 


In widening 14 miles of U. S. Route 
40 east from Springfield, O., by plac- 
ing 2 ft. of bituminous concrete on 
each side, contractor Max J. Zellar or- 
ganized the operation to move con- 
tinuously along one side by means of 
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starting and operating on low cost Diesel fuel oil. Keep ex- 
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100% for power and performance. Whether 
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The ‘Quinn Standard” 


FOR CONCRETE PIPE 


The Quinn Standard is known as the best the world 
over, wherever concrete pipe is producd and used. 
Backed by over 30 years’ service in the hands of 
hundreds of Quinn-educated contractors, municipal 
departments and pipe manufacturers who know 
from experience that Quinn pipe forms and Quinn 
mixing formulas combine to produce the finest 
concrete pipe at lowest cost. 


Quinn Heavy Duty Pipe Forms 


For making pipe by hand methods by either the 
wet or semi-dry processes. Built to give more years 
of service—sizes for any diameter pipe from 
12 to 84 inches—tongue and groove or bell end 
pipe—any length. , ; 
WRITE TODAY—Complete information, prices 
and estimates sent on request. Also Manufacturers 
of Quinn Concrete Pipe Machines. 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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equipment that extended for about a 
mile. First a motor grader loosened the 
soil; then a trenching machine ex- 
cavated the trench 9” below grade; a 
trench roller compacted the subgrade; a 
14%” insulation course of screenings 
was placed with a spreader box and 

water wagon moistened it and a trench 
roller compacted it. Following these six 
pieces of equipment, two men _ with 
brooms cleaned the edge of the old 
pavement, which was then sealed with 
asphalt by a small distributor, and two 
3” hot-mix base courses were spread 
and compacted by trench rollers, the 
second as soon as the first had cooled, 
ind a 3%” hot-mix leveling course was 
placed. Finally the edge of the pave- 
ment was painted and the 1” hot-mix 
surface course was placed and rolled." 


Runways at 
March Field 

After reviewing briefly the develop- 
ment of runway construction at March 
Field, Calif., since 1937, the author 
describes the construction of the latest, 
for a gross load of 120,000 lb., 7,000 
ft. long by 150 ft. wide, with 75 ft. 
paved shoulders and 100 ft. on each 
side of granular fill penetrated with 
asphalt. For the sub-base, 18” of im- 
ported granular fill with a minimum 
CBR value of 40% was compacted in 
6” layers with sheepsfoot rollers and 
smooth rollers. On this was placed 6” 
of dry-bound macadam compacted in 
two layers with 10-ton smooth rollers; 
followed by 4” of crushed rock aggre- 
gate, open-mix, asphaltic concrete. The 
finished pavement was tested by run- 
ning a 150,000 lb. roller back and forth 
100 times on the same track a distance 
f about 100 ft., which gave a maxi- 
1um vertical displacement of, 0.2 in 


Also 75 ft. taxiways were constructed 
of 18-11-18 concrete slabs on a 12” 
compacted granular materal base. They 


are now preparing designs for airplane 


loads of 300,000 1b.¥*" 
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Missouri Highway Dept. Revises Speci- 
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The 


Unaccounted-for 
Water in Minnesota 


A questionnaire answered by 31 Min- 
nesota water departments concerning 
unaccounted-for water showed plainly 
that measurements and estimates of 
water quantities by many departments 
were inaccurate and inconsistent. Three 
departments reported more water ac- 
counted for than they drew from the 
source. Two reported more than 44% 
unaccounted for. Omitting the 7 high- 
est and 7 lowest figures as being ques- 
tionable, the average was 11.4%. Using 
this average, and assuming the aver- 
age cost of water at 10 ct. per 1,000 
gal., it is estimated that the unaccounted- 
for water in the state costs $1,000,000 
a year, of which $122,000 is leakage. 
(Other surveys make the leakage figure 
$800,000.) 479 


Postwar 
Consumption 

The American Water Works and 
Electric Co. has 70 subsidiary water 
companies located in 19 different states, 
which are believed to afford a good 
cross-section of the water works in- 
dustry in the eastern half of the United 
States. In 1940 these companies dis- 
tributed 97,597 mg, and in 1946, 
127,360 mg, an increase of about 30%. 
A decrease after the war had been ex- 
pected rather than an increase, and the 
subject was investigated. It was found 
that during these 6 years the active 
residential customers had _ increased 
12.4% in number, 26.2% in total con- 
sumption, and 12.4% in consumption 
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Waterworks Digest 


increased 8.9% in number, 35.4% in 
consumption, and 24.6% in consump- 
tion per consumer. Industrial con- 
sumers changed little in number but 
their consumption increased 41%. 

The suggested explanation for resi- 
dential consumption is that the number 
of people per connection was increased 
by the return of war veterans to their 
families and the 100% occupancy of 
apartments; also more and _ better 
plumbing is being installed in the new 
residences. The increase in industrial 
consumption may be due partly to 
change in the character of products 
manufactured and also that plants not 
completed until the end of the war have 
been bought from the government and 
put into service.Fé 


Results With 
Chlorine Dioxide 


Experiments in the use of chlorine 
dioxide started in 1944 at Niagara 
Falls purification plants, the chlorine 
dioxide being generated by delivering 
water containing at least 500 ppm 
chlorine at pH 3.5 or lower to a reac- 
tion chamber, where sodium chlorite 
solution is added. Following this, the 
treatment was adopted at a number of 
plants, experiences at which lead to the 
following conclusions: 

1. Contaminations caused by phenols, 
along with algae, oil wastes and other 
taste-producing compounds, have been 
controlled successfully. 

2. A method has been provided 
whereby severely fluctuating conditions 
‘an be handled with ease. 

3. A method of taste and odor con- 
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Monthly record of water output, Am. W. W. & Elec. Co. 


nomical and does not require careful 
chemical control. 

4. The maintenance of free chlorine 
residuals throughout the distribution 
system, without objectionable odors, has 
been aided. 

Chlorine dioxide has been used in 
solving many types of water works 
problems. It is not a cure-all in itself 
for all taste and odor problems, but the 
results indicate that it is a valuable tool 
for attacking many water treatment 
problems.4% 


Designing 
Elevated Tanks 


Pleasing appearance of an elevated 
tank is desirable, and companies are 
continually offering new designs with 
this in mind. Welding permits greater 
variation in design details than was 
possible with riveting. Another aim is 
to provide minimum depth of tank for 
a given capacity. Tubular columns are 
preferred to structural ones because of 
appearance, elimination of cross-bracing 
for heights up to 100 ft., and lower 
maintenance cost. The newest develop- 
ment for large-capacity tanks is the 
spheroid with two sets of supports, an 
outer circular girder supported by 
columns, and an inner support either 
similar to this or a center cylinder. Use 
of fluted sections for the cylinder makes 
it capable of withstanding a much 
heavier load and gives a pleasing ap- 
pearance For small tanks,  water- 
spheres are built up to 200,000 gal. 
capacity on towers up to 125 ft. high, 
costing more than if supported by col- 
umns. A variation is the ‘milk stool,” 
supported by inclined columns meeting 
just under the tank. Double ellipsoidal 
tanks with tubular bottoms are made 
in capacities down to 50,000 gal., sup- 
ported by 4 to 8 columns. For painting, 
a “self-chalking tank white,’’ which 
cleans itself as rains wash off the 
chalked pigments and lasts 3 to 7 years, 
gives a clean appearance and keeps the 
water cooler than any other paint.4% 


Planning 
Elevated Tanks 


The functions of the elevated tank 
are to supply that part of the peak 
rates of demand which is above the 
day’s average rate of pumpage; permit 
operating the pumps continuously at 
more nearly their rated head and 
capacity, thus minimizing demand 
charge and cost of energy; insure un- 
interrupted service during possible in- 
terruption of power; increase the ef- 
ficiency of the distribution system, 
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You can control the cost of the damage to 
your hydrants that are damaged in traffic acci- 
dents if they are MUELLER-COLUMBIAN 
because the SAFETY FLANGE takes the 
shock when it is hit a sufficient blow to cause 
damage. There is no loss of water, one man 
can install a new SAFETY-FLANGE section 
in a few hours time, and the cost for parts is 


less than $8.00. 


Simple way to control costs, isn't it? 
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Serving the City of 


QUITO, ECUADOR 


In Quito, Ecuador, almost astride the equator at an 
elevation of over 9 thousand feet, 5 Layne Well Water 
units are now producing 2,280,000 gallons of water per 
day. Highly pleased with the proven efficiency, low oper- 
ating cost and outstanding quality. Quito's city officials 
have just ordered another 5 Layne Wells and Pumps for 
another section of the city. 


Designed and installed by U. S. trained engineers, 
Quito's completed Well Water Supply will be equal in 
every way to the finest on the North American Continent. 


Layne Well Water Systems are universally favored the 
world over. They are designed and built to give the utmost 
in long life and operating satisfaction. Layne has many such 
installations in the Latin American countries, all of which 
are fully measuring up to their reputation of high efficiency 
and low operating cost. 


If your city, railroad, factory, packing plant, ice plant, 
or irrigation project is in need of more water where produc- 
tion cost per million gallons must be extremely low, you 
should have complete facts about Layne Well Water 
Systems and Layne Vertical Turbine Pumps. For literature, 
address 


LAYNE AND BOWLER, INC. 
General Officers:, Memphis 8, Tennessee 


@ PUMPS for wells, lakes, rivers, reservoirs, irrigation 
—or for any use where large quantities of water must 
po nn geeny at low cost. Sizes range from 40 to 16,000 
ga 


WE WELL WATER 
SYST. EMS 





vertieal turbine pumps 


AFFILIATED COMPANIES: Layne-Arkansas Co., Stuttgart, Ark. * Layne-Atlantic Co., 
Norfolk, Va. * Layne-Central Co Memphis. Tenn. * Layne-Northern Co Mishawaka 
Ind. * Layne-Louisiana Co Lake Charles, La * Louisiana Well Co Monroe. La * 
Layne-New York Co., New York City * Layne-Northwest Co., Milwaukee, Wis. * Layne- 
Ohio Co., Columbus, Ohio * Layne-Pacific. Ine Seattle. Washington * Layne--Texas 
Co., Houston, Texas * Layne W ern ¢ fansas City. Mo. * ayne-Western 
Co. o Minresota, Minneapolis Minnesota . International Water Supply_ Ltd 

London, Ontario, Canada * Layne-Hispano Americana, 8S. A., Mexico, D. 
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Approximate cost of elevated tanks with 100-ft. towers. 


thereby improving pressures; and pro- 
vide some reserve for fire protection. 
They serve best when located at the 
side of the distribution system opposite 
to the pumping station; this permit- 
ting smaller mains and insuring less 
variation in water pressure in the dis- 
tribution system. 

To determine the amount of storage 
desirable, determine the hourly pumpage 
rates on the day of maximum domestic 
consumption. Comparison of the maxi- 
mum hourly rate with the average rate 
for the day gives the storage needed 
to permit uniform rate of pumpage 
throughout the 24 hours. In one case 
cited, storage equivalent to 5% of the 
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maximum day pumpage reduced the 
peak pumpage rate from 131% to 
114% of the 24-hour average; 10% 
storage reduced it to 106%; and 15% 
storage permitted practically uniform 
pumpage throughout the maximum day. 
If the storage is provided to iron out 
the peak rates, it is sometimes desirable 
to valve off the tank for part of the 
day, reserving storage for the maximum 
peak hours. 

The cost of tanks per gallon capacity 
increases rapidly as the capacity de- 
creases from 300,000 gal., and for 
sizes above 500,000 gal. the cost per 
gallon remains almost uniform; there- 
fore two 500,000 gal. tanks cost little 
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more than one 1,000,000 gal. tank, and 
may provide better service by placing 
them at different suitable locations. 

Up to a certain height (approximate- 
ly 75 ft.) a standpipe can be built for 
the same or less cost than a 1 mg ele- 
vated tank of the same diameter and 
overflow height. Although the storage 
below what would be the bottom of 
the elevated tank is not useful for 
meeting the daily fluctuations of de- 
mand, it provides a relatively large 
volume of additional storage for 
emergencies such as a broken main or 
large fire. This storage can be further 
utilized by providing a booster pump 
to deliver it to the distribution sys. 
tem.499 


Removal of 
Iron and Manganese 

The subject of iron and manganese 
removal by free residual chlorination 
has been studied by jar tests, followed 
by a 10 gpm experimental plant at 
Sioux Falls, by the South Dakota 
State Board of Health, from which the 
following conclusions were reached: 

1. Iron and manganese removal can 
be effected by free residual chlorina- 
tion at normal pH values and without 
elaborate treatment facilities. 

2. The free ammonia content of the 
water prevents the oxidation of man- 
ganese by chlorine until it is neutralized 
by the free chlorine residual. 

3. Ordinary iron-removal equipment, 
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providing aeration, sedimentation and 
filtration, plus free residual chlorina- 
tion, can also be used to remove man- 
ganese. Where the amount of man- 
ganese is large, the addition of a 
high-rate contact filter will aid greatly 
in eliminating the colloidal character 
of the precipitate and thereby lengthen 
filter runs. 

4. Sedimentation removes very little 
manganese but does aid in preparing 
the colloidal precipitate for filtration. 


- 


5. The oxidation of manganese by 
chlorine is a slow reaction when car- 
ried out in a settling basin, but pro- 
ceeds very rapidly when water is fil- 
tered through an ordinary rapid sand 
filter. Furthermore, the filter sand does 
not need to be coated with oxides of 
manganese from long previous usage. 

6. The chlorine dosage is easily con- 
trolled after the proper residual value 
for the finished water has once been 
established .4% 


Pressure Control 
By Zone Distribution 


Within the area of the city of San 
Francisco land elevations vary from 
zero to four peaks of more than 900 
ft. Controlling water pressures in the 
distribution system is complicated by 
the existence of 22 isolated areas with 
elevations ranging from 200 to 800 ft. 
The city is divided into 9 pressure 
zones, but 87% of the water used is 
supplied to the three lowest. A pres- 
sure of €0 lb. is considered ideal, but 
minimums at the upper limits of the 
zones run as low as 40 psi and maxi- 
mums at the lower limits up to 80 or 
90, with an exceptional 140. The low- 
est zone is fed from two reservoirs 
with elevations of 172 ft. and 187 ft. 
respectively. The next zone from a 
reservoir at 255 ft., and the third from 
one at 385 ft. The next is at 614 ft., 
giving a jump in pressure of about 100 
psi from the 2nd to the 3rd zone, or 
a pressure of 130 lb. The next reser- 
voir is at 800 ft., which supplies about 
1,000 acres only. The isolated areas are 
petty nuisances and about every known 
method is used for supplying them. 
The two largest are supplied by piping 
water from the third zone and cutting 
down the pressure 160 ft. by means of 
pressure-reducing valves, which have 
been operating for 18 yr. without the 
least trouble. Six of the high areas are 
supplied by pressure pumps automati- 
cally operated.F5? 


Labor Saving by 
Louisville, Ky., Waterworks 


In 1945 Louisville’s municipally- 
owned water company, because of the 
scarcity of labor, began the intensive 
use of mechanism in laying main exten- 
sions and services. A ditch is dug by a 
Barber-Greene ditcher and the pipes, 
valvee and fittings are lowered into it 
by a small truck-mounted crane and 
backfilled with a bulldozer. Services 
are jacked into place with a ‘“Hy- 
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the key. The meter reader 
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For over 35 years the Ford 
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drauger’’ or pipe pusher; or a ditch 
6” wide and 5 ft. deep is ‘dug by a 
small ditching machine mounted on the 
rear end of a ‘‘jeep.”” To install meter 
boxes, holes are bored with a _ truck 
mounted 24” post-hole digger. For 
making cuts in pavements, a_ truck 
carries an air compressor and all the 
necessary tools. A mobile crane handles 
the pipe and fittings in the yard.1}8 


Chicago’s 
New Filters 

Chicago’s South District filtration 
plant, started in 1938, was 90% com- 
pleted by July 1947, 60 of the 80 fil- 
ters being in operation in June and each 
of the remaining 20 being put into 
service as soon as completed. Recent 
delay has been due partly to strikes 
in the pump manufacturer’s plant, be- 
cause of which two 40-yr. old pumps 
were removed from the scrap pile and 
reconditioned for pumping wash water. 

The plant comprises a low-lift pump- 
ing station, 3 chemical mixing basins, 
3 settling basins, 80 filters, 2 filtered- 
water reservoirs, a chemical building, 
laboratory, administration building, 
shops and garage. The raw water is 
pumped to the mixing and settling 
basins, each of which is divided into 
an upper and lower section, and from 
these goes to the filters. Each settling 
basin is 138 by 500 ft., giving a reten- 
tion period of 3.5 hr. Sludge removed 
from both upper and lower basins by 
drag scrapers and flushing goes to a 
common sludge channel. Sludge will be 
removed continuously by scrapers, and 
at intervals each basin will be de- 
watered and flushed by hose; all sedi- 
ment being discharged into the lake 
3,000 ft. from shore. Dry chemicals 
will be unloaded pneumatically to 
horizontal screw conveyors which dis- 
tribute it to 31 storage bins. 

The filter underdrains are 4” c. i. 
pipes spaced 12” apart, perforated with 
7/16” holes spaced 6” apart and facing 
downward. Each filter has a surface 
wash of the fixed jet type; a 12” header 
along the side wall has 18 3” laterals 
with 1” down-pipes to jets located 3.45 
ft. apart along the pipes, each jet hav- 
ing 5 holes, 4 projecting the water 30° 
from the horizontal and the 5th straight 
down. Each filter contains 9 flat, level 
washwater troughs.¥é8 


Elevated 
Storage 


In planning storage on a distribution 
system the following general principles 
should be guides: 

1—Storage should be _ reasonably 
close to heavy peak drafts of water 
and on the opposite side of such points 
from the pumping station. 

2—Elevated storage at the pumps 
helps the pumps but does not add to 
the capacity of the distribution system, 
which involves more than half the cost 
of the average water works. 

3—Elevated storage on the opposite 
side of heavy draft permits water to 
be fed from both ends of the distribu- 
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tion system, thus nearly or quite 
doubling the capacity of the feeders. 

4—The top of the stored water will 
necessarily be slightly below the maxi- 
mum existing pressure plane of the 
pumps; but must m#o¢ be too high to 
fill in the night hours of a peak day, 
The depth should be as shallow as rea- 
sonably possible; 20 to 25 feet js 
common. 

5—The value of storage is largely 
lost when too far away. Costly pipes can 
overbalance the advantage of storage. 

In flat country, the elevated tank is 
used, preferably in shallow depths. 
Where an elevated site is available but 
not high enough for a concrete reser- 
voir on the ground, circular steel tanks 
up to 40 to 60 ft. high and of large 
capacity can be built for less than half 
the cost of elevated tanks per unit of 
capacity. Where the ground is high 
enough for a buried reservoir, these 
cost about half as much as elevated 
tanks. In some cases a reservoir or tank 
may be filled at night by bleeding 
from the mains, and this stored water 
be repumped into the mains as 
needed .&31 


Slow Sand Filters 
For London’s Water 


The chief engineer of the Metro- 
politan Water Board, which supplies 
the water for London, England, has 
recommended the addition of a filtra- 
tion plant with a capacity of 55 mgd. 
Water from one of the existing reser- 
voirs would be aerated by cascading, 
then passed through ‘‘micro-screens” 
and from these to 32 slow sand beds, 
each about 34 acre in area. 

Decision to use the screens resulted 
from experiments made during the war 
by passing stored water through a ro- 
tating screen which had such a fine 
mesh that it was able to entrap the 
algae and other larger impurities in 
the water, and thus perform the same 
function as a primary filter. The re- 
sults obtained from the use of this 
screen in conjunction with a slow sand 
filter show that the screen is able to 
reduce the algal content of the water to 
much the same extent as a primary 
filter. 

From the aeration basins, therefore, 
the water would pass through a battery 
of micro screens instead of to the con- 
ventional primary filters. The cost of 
installing such screens would be less 
than the cost of primary filtration plant 
of equal capacity, there would be a 
smaller loss of head, the concrete work 
would be simpler, and the installation 
would be more rapid.¥® 


Water Supply 
Needs of the United States 

The U. S. Public Health Service 
estimates that more than 2 million per- 
sons living in communities of over 200 
population have no community water 
supply systems, and the systems sup- 
plying 79 million need improvements. 
Fewer than 11 million live in communi- 
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The Sewerage Digest 


Charges for 
Treating Industrial Wastes 

Salinas, Calif., treats in a 2-stage 
biofilter the sewage from a population 
of 15,000 and also the wastes from 
dehydrating, quick-freezing and can- 
ning an enormous amount of vegetables ; 
the latter being pre-treated in a rough- 
ing biofilter which reduces the B.O.D. 
about 50%. 

The city charges the industries for 
handling their wastes. Operating costs 
plus capital charges are apportioned 
20% for pumping, 50% for treatment 
and 30% for sludge handling. Treat- 
ment costs vary directly as the B.O.D. 
concentration. Sludge handling costs 
vary directly as the suspended solids 
concentration. The treatment and sludge 
handling costs are calculated as a 
square root and cube root function of 
the ratios of the B.O.D. and S.S. con- 
centrations of the industrial wastes to 
the corresponding normal values for 
domestic sewage (300 ppm and 250 
ppm respectively.) The calculation of 


charges is made by the formula given 
on the diagram. A condition factor 
“F” is to compensate for any added 
expense due to decomposition of the 
wastes on the way to the treatment 
plant, necessitating special odor control 
or other auxiliary treatment. 


Embedded 
Coils in Digesters 


Designs for digestion tanks for Puy- 
allup, Wash., include the embedding of 
heating coils in the walls, instead of 
suspending them inside. The chief rea- 
son was to reduce maintenance cost— 
lexposed heating coils are subject to 
sludge caking and it is difficult to main- 
tain their efficiency. Six rings of 34” 
copper tubing spaced 7” apart, with the 
bottom one 20” above the bottom of the 
tank, are set 2” from the face of the 
concrete. The tanks are 40 ft. diameter, 
with wall 21 ft. high. The heating sys- 
tem is designed for a sludge tempera- 
ture of 85° and maximum temperature 
of the concrete surface 140°. The sludge 
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temperature will be maintained by ther- 
mostatic control, by means of a bulb 
thermometer suspended in the middle of 
the tank, which controls the pumps that 
circulate hot water through the coils. It 
is thought that the greater portion of 
heat transfer to the sludge will be by 
conduction and convection. Radiation 
would effect a better penetration of the 
sludge and more uniform heat distribu- 
tion, and may be found to take place. 
This method of heating has been criti- 
cized because ‘‘the added resistance of 
the concrete would inhibit the flow of 
heat’; but the temperature of the sur- 
face of the concrete will be as high as 
should be permitted for exposed pipes, 
and will have more contact area.” 


Mechanical 
Sewer Cleaners 


Los Angeles, Calif., after 10 years’ 
use of a mechanical sewer cleaner, 
finds that it reduces cost and increases 
operating efficiency, by facilitating 
regular systematic cleaning, reducing 
stoppages from an average of 100 a 
month to 10, allowing use of the full 
designed capacity of the sewers, elimi- 
nating back-breaking hand _ rodding 
and hazardous conditions, eliminating 
obstruction of traffic during cleaning 
operations, and reducing the cost. By 
hand cleaning it took nearly a day to 
clean a line completely. With a power- 
driven cleaning machine a crew may 
set up in 15 or 20 locations a day, 
cleaning 1500 to 2500 ft. of sewer.S# 


Digestion of the 
Mogden Works 


At the Mogden works of West 
Middlesex, England, the treatment in- 
cludes activated sludge and sludge di- 
gestion. Sludge from primary digestion 
tanks, kept at a temperature of 85°, is 
pumped 7 miles to works for final di- 
gestion and drying. The pumping rate 
is 550 gpm, giving a velocity of 1.87 
ft. per sec. in the 12” main. The fric- 
tion loss for digested sludge of 9€ to 
97 per cent water content was about 
1.4 times that for water under the same 
conditions. Inspection of the cast iron 
main had shown it to be in new con- 
dition after eight years’ operation. The 
pumps were the horizontal, two cylin- 
der, double-acting reciprocating type, 
14” bore, 15” stroke. Fine abrasive 
material in the sludge had caused 
heavy, but not abnormal, wear of 
liners and piston leathers. 

Originally the warm _ supernatant 
from the primary tanks was discharged 
directly into the influent to the sedi- 
mentation tanks; but this promoted 
fermentation in them, and it is now 
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If your town has the problem of unsightly, unsanitary, 

litter-filled alleys it will certainly pay you to investigate 
years’ the Dempster-Dumpster System. This remarkable system has 
leaner, helped dozens of towns have sanitary, efficient rubbish 
reases disposal, and at an amazingly low cost. Here’s how it 
tating works. Detachable truck bodies, built in the form of rub- 
jucing bish depositories, are placed at needed points in the busi- 
100 a ness district. factory areas, schools and housing centers. 
e full Once the rubbish is placed in the depository, no rats or 
elimi- flies can contaminate it . .. no domestic animal can scatter 
dding it... it is completely out of the reach of small children. 
nating As bodies are filled, a truck hoisting unit makes scheduled 
Se a collection rounds, picking up each loaded body, in turn, 
a nd hauls it . . . dumps it and returns the empty to its original 
. nadie position. It's as quick and simple as that... only one man, 
, may the driver handles the entire collection operation with the 
| day, hydraulic hoist. 
yer G23 

Savings in payroll and operational expenses are obvious 

when you consider that one truck hoisting unit with several 

bodies does the work of 4 or 5 ordinary trucks. 

West We manufacture bodies in various capacities and models 
nt in- to meet every requirement of rubbish collection. Why not 
ge di- write today for complete information on how the Dempster- 
yestion Dumpster System can help your town toward a more 
5°, is efficient rubbish disposal system. 
ial di- 

g rate 
EF 1.7 Top: 8 Cu. Yd. pyramid type body. Note con- 
e fric- venient height and placement of doors. Abéve 

9€ to left: Hoisting unit, with 10 cu. yd. body in carry- 
about ing position. Bottom: Body in dumping position 
ree . . » load is dumped automatically. 
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| DEMPSTER BROTHERS, Inc., 997 Higgins, Knoxville 17, Tenn. 
Ss now When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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cooled and treated by prolonged settle- 
ment before being returned to the 
sewage and this has proved entirely 
successful. 

Presence of yeast waste had caused 
trouble in the sedimentation tanks, but 
by dosing this with copper sulphate ai 
the factory outlet, delaying the fer- 
mentation of the waste for an hour or 
two, this trouble was eliminated.™4 


Engineers in the 
Public Health Field 


Resulting from a study by the Com- 
mittee on Municipal Public Health 
Engineering of the Am. Public Health 
Ass’n, that committee has reported that 


‘Acceptable criteria need to be estab- 
lished by public health engineers for 
local environmental sanitation divisions 
as to personnel requirements, salary 
ranges, costs and work loads. In pro- 
posed sanitation divisions, engineer di- 
rector salaries range from 65 to 80% 
of the corresponding health officers’ 
salaries, whereas in established depart- 
ments, engineers’ salaries after long 
employment averaged only 62%. Per 
capita costs for environmental sanita- 
tion programs averaged 33 cents in 
the proposed divisions, with higher 
costs in the South and lesser costs in 
the East and the North Central areas. 
Population loads per employee in the 








Many of our old customers who saw this new “Carry- 
All” trailer at the National Federation of Sewage 
Works Association Convention in San Francisco said able 
“YES WE WANT IT!” Initial orders 


emphatically: 





SPECIFICATIONS 


Two wheel all-steel trall- 
er with adjustable tongue, 
strong frame and ample 
reinforcing to last a life- 
time; heavy cantilever 
springs, 6.00 x 16” pneu- 
matic tires, large tool box 
with lock clasp, open box 
for bulky equipment, ear- 
rier underneath for 1'/2” 
pipe guide, with remov- 
caster wheel for 
pushing about on the job. 


were taken. By the time this ad appears, we will be 


in production and orders will be filled as received. 


If you had seen this complete, compact “Carry-All” 
you too would have said: “It is a MUST for my de- 


partment.” Always ready to go. Carries entire Flexible 


rodding outfit. 


Write today for our 
new enlarged 1948 
catalog, just issued. 


FLEXIBLE SEWER-ROD EQUIPMENT CO. 


9059 Venice Blvd., Los Angeles 34, California 


855 Board of Trade Bldg. 401 Broadway 147 Hillside Ter. P. 0. Box 165 
Chicago 4, Ill. New York 13 Irvington, N. J. Atlanta 41 Greenway St. 
1624 Harmon Place 29 Cerdan Ave. P. 0. Box 694 P. 0. Box 447 Hamden, Conn. 
Minneapolis 3, Minn. Roslindale 31, Mass. Pittsburgh Lancaster, Texas 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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proposed divisions averaged 13,539, 
with a range from south to north of 
11,700 to 16,700, respectively, as com- 
pared to population loads of 21,000 
to 36,000 in the Emerson report, where 
no geographical distinctions were 
made.*3 


Steam Heating 
Of Raw Sludge 


A plant for primary treatment with 
sludge digestion, filtration and drying 
was constructed at San Diego, Calif, 
in 1943 designed for 14.7 mgd; but 
increasing population has increased the 
flow to a maximum daily average of 
23.0 mgd with peaks exceeding 32 
mgd. The digestion system consists of 
three tanks of 75 ft. diameter and 33 
ft. side-water depth, two with fixed 
roofs for primary digestion and one 
with floating steel dome for secondary 
digestion. The primary digesters were 
originally heated by vertical interior 
pipes, through which hot water was 
circulated. But as the amount of sludge 
increased beyond their rated capacity 
it became impossible to keep the tem- 
perature above 83° and it was decided 
to increase the efficiency by maintaining 
the temperature between 96° and 99°. 
This has been accomplished by pre- 
heating the sludge by injecting steam 
into it. A 6 ft. cube concrete box pro- 
vided with an overflow weir to main- 
tain a constant level was constructed, 
into which raw sludge is pumped at 
a uniform rate of about 113,000 gpd. 
Steam is introduced into it through 
four 3” vertical w. i. pipes, leaving 
them through a row of holes 6” above 
the bottom of the box. The sludge so 
heated flows by gravity to the primary 
tanks, alternating from one to the 
other at 4-hr. intervals. Water consump- 
tion for steam averages 364 cu. ft. 
daily and sludge gas consumption 
51,500 cu. ft. The cost for heating has 
averaged $5.11 per 100,000 gal., not 
including depreciation or overhead.#™ 


Septic Tanks for 
Veterans Housing Program 


Requirements for disposal of sewagt 
from homes beyond sewer lines have 
been prepared by a committee of repre: 
sentatives of the several federal de- 
partments interested in the Veterans 
Housing Program. Septic tanks are 
recommended ; cesspools are not, unles: 
approved in special cases by the Stat: 
Board of Health. Grease interceptor 
are considered necessary for establish 
ments with large kitchens only. Septit 
tanks should have a minimum capacity 
of 500 gal., allowing 50 gal. per per 
son for dwellings, 25 for camps, 17 
for day schools, plus adequate sludge 
storage; increasing the capacity by 50% 
if garbage grinders are used. For in- 
stallations handling 1,000 gpd or more, 
dosing chambers are recommended, with 
capacity 50% to 75% of that of the 
field disposal lines. A distribution box 
is located at the upper end of the dis 
posal field. This field should be 2t 
least 100 ft. from any water supply 
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13,530, 


well. The size of the field is determined 
orth of 


by percolation tests as described. The 


a : ; : : 
21.60 efluent is usually discharged into a 
t ma ° seepage pit with capacity at least that | 
, Ww 2 :; 
fre | of the septic tank.P’8 
were 
Fire in a 
. . | 
Sanitary Fill 
In. Knoxville, Tenn., a manhole 30 | 
j ft. deep on a sewer line which was 
‘nt with | covered with sanitary fill suddenly 


drying started spouting blue flames with in- 














| 

Calif., tense heat, acting like a Bunsen 
gd; but | burner. The sanitary fill was started 
ased the | about 3 years ago. Recently the fill 
rage of | was completely sealed with clay on both 
Ing 32] sides and top. It is believed that the | 
SISts Of | methane gas from the garbage, unable | 
and 33 | to escape from the surface of the fill, | 
h fixed seeped through the sides of the man- 
ind one | hole and furnished the fuel for the fire. 
condary | The fire was extinguished quickly by 
TS were | use of carbon dioxide.*! 

Interior 
‘er was | Millions Needed 
al For Sanitary Improvements 
he teal According to the U. 5. Public Health 
decided | Service, mew sewerage systems are 
taining needed for more than 6 million per- 
nd 99° sons in towns and cities, and improved 


by prep ones for 79 million. In rural areas more 


ge steam than 33 million have unsatisfactory e/J?2 

Ox pro- | sewage disposal systems, and only 6 HOW R-C LiEW] oH) 7 / 

9 main- | Million have satisfactory ones. To rem- 

tructed, | edy these conditions would require 

nped at $3,700,000,000 of sewerage facilities, 

00 gpd. $166,000,000 of garbage facilities and 

through $1,600,000,000 of all types of sani- SOLVES BLOWER PROBLEMS 
leaving tary facilities for rural homes. More 

” above than 9% of the needed sewerage fa- 


udge so cilities is ready for construction and 
primary 24% more is definitely planned. About FOR 
to the one third of the 3.7 billion dollar need 

















onsump-§ for sewerage is for treatment and the 
cu. ft.@ Test for 80,000 miles of sewers. Al- , : : wr 
umption | Most $50,000,000 should be spent for You'll be interested in the many applications of Roots- 
ting has) 12,000 trucks to collect refuse, $70,- Connersville Blowers, illustrated in our new Bulletin 
a roe. tr FA Sennen, see 23-120-B10. It contains factual evidence of our dual-ability 
head.#¥ § $25,000,000 for bulldozers and drag- : : : Lae ; 
lines to operate sanitary fills.14 to design either Centrifugal or Rotary Positive units and 
; , shows how they match the needs of present-day sewage 
Disposing of disposal plants, either large or small. 
7 Cyanide Wastes 
sewagt hae . ‘ 
on ‘feel Cyanide is found in waste waters be Se as 
f repre f {rom electroplating factories and case- It indicates also how these units can be adapted to any 
oral def “ardening plants. Fish are extremely modern drive—how they save first cost and operating 
a Cn; sees oF pee cost. If you’re planning new or enlarged facilities or re- 
nks are “UM cyanide containing more than 0.1 s F 
t unles | PP™ of prussic acid are toxic to trout. placements, you'll be helped by this new booklet. Ask 
he Stat: Waste waters from factories turning out for Bulletin No. 23-120-B10. It’s free, of course.: 
ceptor cyanide wastes usually contain 200 to 
stablist 1,000 times this concentration. Only a 
Sept] Patt of the cyanide is destroyed in ROOTS-CONNERSVILLE BLOWER CORP. 
capacity treating sewage by biological processes, 
per per § Ut dilution of the effluent should be 709 POPLAR AVENUE, CONNERSVILLE, INDIANA 
mps, 17 sufficient to render it harmless. Another 
. sludge danger is to workmen in sewers ; the mix- 
by 50% § ‘8 of an acid waste with a cyanide waste 
For in- § Might produce a very lethal atmosphere 
or more, | 1" the sewer. It is desirable to remove Ro OTS-[; ONNERSVI ILE 
ed, with cyanides from trade effluents before they 
t of the re discharged into sewers or streams, 
tion box which can be done by adding ferrous COTARY ENTRIFUGAL 
the dis | ‘Sulphate and lime to produce an in- 
1 be at soluble precipitate containing complex 
supply | ‘¥anides of iron. The dosages may + «* ONE OFTHE DRESSER INDUSTRIES + 
need to be relatively heavy in some 
When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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Primary sedimentation tonk — ---- Skimmer Woter level, Final segimentation teries, each with three primary and 
| estima tories aoe — SS a ; one secondary tanks. Primary digesters 
P Y » Flow “aeration fank Floean~— River will operate in 12 hr. cycles—2 hr. 
/ Woter t He ; ae R : 
neoming, toe elcer t ral ISS <at> 8 alte charging, 6 hr. resting, 1 hr. decanting 
/ ie 4 ai 7} . t 
/ swiige collector ay ae ae \ eihcout supernatant, 1 hr. resting, 1 hr. with. 
= rs sump P a sump Astudge gr Png and 1 hr. undisturbed. 
. sludge to sludge , P e sludge drawn fr 
[hte pump Se: mais 8 8 from the Storage 
bor screen page A pump tanks will be preheated to 110° ang 
pumped to digesters, which will be kept 
Courtesy Engineering News-Record at 85° Recirculated su ernatant, di 
i tivat ludge treatment for Philad ia. P “e 
Modified activated sludge tr elphia charged one foot below the top of the 
- layer, will be used to control floating 
cases. It was rather surprising to find primary tanks through 12 branches is scum.=!3 


that filters recover quickly from an up- 
set caused by a moderate dose of 
cyanide, and seem capable of adjusting 


reduced gradually both in width and 
by an upward-sloping bottom. Sludge 
and scum will be removed by longi- 


themselves to a_ steady dosage of tudinal scrapers and about 10 mgd re- 
cvanide.! 12 turned from final to primary tanks. 
i Primary sludge will be pumped into 
‘ . storage tanks, withdrawn from these. 
Modified Activated 7 heated, and forced to digestion units. 
Sludge at Philadelphia That part of the concrete in the settling 
Philadelphia, Pa., has begun con- tanks that is above the water line is 
struction of a treatment plant to re- made corrosion-resistant by use of 


place an existing Imhoff tank serving 
the northeast drainage district. The 
plant, designed for 125 mgd of sewage 
with 200 ppm of suspended solids and 


calcium aluminate, hydraulic cement and 
inert aggregates, and a band of vitrified 
clay plates will be placed at and above 
the water line in these and in the aera- 


of B.O.D., will include coarse screen- tion tanks; and in the latter all con- 
ing, mechanical grit removal, primary crete surfaces above the plates except 
sedimentation, aeration, final sedimen- walkways will be coated with a bitumi- 


tation, 


storage for withdrawn sludge, 


nous compound. Aeration is designed 


Effect on Fish of 
Chlorinating Effluents 


Chlorinating sewage plant effluents 
to eliminate danger from bathing in the 
diluting stream has been advocated by 
many in England, and the matter was 
studied by the Water Pollution Re- 
search Board. The Board reported that 
most of the bacteria would be killed 
if the dose of chlorine was large 
enough—5 or 6 ppm was necessary in 
one case. But the residual chlorine 
might be fatal to fish; 0.3 ppm was 
found to be fatal to trout. During the 
tests it was found that reaction of 
chlorine with certain industrial 


wastes 
(particularly thiocyanates) greatly in- 





external sludge heating, 


tion, supernatant aeration, 


The 


2-stage diges- 
gas collec- 
tion, and lagooning of digested sludge. 
influent channel feeding the 4 


for 0.4 cu. ft. per gal., 


purified by electronic air filters known 
as electrostatic precipitators. The eight 
digestion tanks will operate in two bat- 


the air being creased the toxicity. The addition of 
1.0 ppm of chlorine to a _ non-toxic 
solution containing 0.15% of spent gas 


liquor killed fish in less than an hour.! 8 
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Has Many Advantages 


© SAVES UP TO 80% IN SPACE by com- 

bining in one unit the former separate 
steps of quick mixing, coagulating, 
settling and sludge removal. 

® LOWER CONSTRUCTION COSTS result 
from the space-saving Compact unit 
feature of the ACCELATOR. There is 
considerably less concrete structure. 

© SIMPLER OPERATION is due M4 the au- 
tomatic features of the ACCELATOR. 

It maintains at all times the optimum 
conditions for chemical treatment of 
water, provides for mixing, ample re- 
action time, effective clari cation, and 
automatic sludge removal. 





so ll ai 


With the ACCELATOR’ 


Today's Water Treatment Plant 


® CHEMICAL REACTION IS FASTER, 
because it takes place on the surface of 
old particles of an already well coag- 
ulated slurry with which the raw water 
and treating chemicals are intermin- 
gled. 

@ HIGHER RATINGS, because clarified 
treated water rises from the surface of 
the circulating slurry pool. There is no 
settling of solids—no percolating or 
filtering up through a suspended 
sludge blanket. Clear treated water 
separates from a dynamicflow of slurry. 
Send for a copy of ACCELATOR Bul- 
letin 1824. INFILCO Inc., 325 West 


25th Place, Chicago 16, Illinois. 
*Trade-Mark Reg. U.S. Pat. Off. 








FEEDS—METERS—MIXES 
CHLORINE GAS ACCURATELY 





‘ cht seidenemeiantsnmeiinetidie 


PURIFICATION FOR WATER, SEWAGE AND SWIMMING 
POOLS—Everson SterElators Operate Manually or Semi-Auto- 
matically, Also Automatically Proportion Gas Flow to Water 
Flow. 

Everson SterElators Utilize a 24” Water Gauge Vacuum and 
Visible Flow Meters, with Wide Ratio Ranges of Capacities: 10 
to 1, 50 to 1, 110 to 1. 

All SterElators Are Dependable, Accurate, Safe and Easy to 
Operate, Guaranteed to Give Complete Satisfaction. 





SEE EVERSON FOR THE LAST WORD IN 
SWIMMING POOL EQUIPMENT 


213 W. HURON ST. CHICAGO, ILL., U. S. A. 
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Bibliography of Sewerage 
Literature 
D The Surveyor (England) 
, July 4 
1. West Middlesex Main Drainage Oper- 


ating Experiences. By C. B. Townsend 
and W. T. Lockett. P. 342. 

%, Byproducts From Sewage Sludge. By 
W.H. Hillier. P. 346. 





E Engineering News-Record 
August 7 
18, Modified Activated Sludge Plant Re- 
places Imhoft Tank Installation. By 
E. R. Schofield. Pp. 80-83. 
6 Water and Sewage Works 
July 


. Mechanical Sewer Cleaners Simplify 
Sewer Maintenance. By Reuben F. 
Brown. Pp. 249-251. 


H Sewage Works Engineering 
August 

%. Public Health Service Sees Need of 
$7.8 Billion Sanitation Program. Pp 
418-421. 

85. Food Processing Wastes Treated at 
Converted Plant. By Harry N. Jenks. 
Pp. 422-424, 444. 

36. Raw Sludge Steam Heated. By Eric 
V. Quartly. Pp. 425-426. 

37. Cost Analysis of Activated Sludge 
Plant,’ Abington Township, Pa. By 
Francis S. Friel. Pp. 427-428, 444. 

B88. Operation of Mechanical Sludge Col- 
lectors, Pp. 434-436, 


| Municipal Engineering 
Juty 4 

. Cyanide Wastes in Sewage. Pp. 2-3. 

13. Chlorinating Sewage Effluents. P. 3. 
July 18 


14. Operating Experience: West Middle- 
sex Main Drainage. By C. B. Town- 
send and W. T. Lockett, Pp. 28-30. 
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Civil Engineering 

August 
Need for $8,000,000,000 Expenditure 
on Water Supply and Waste Disposal. 
Pp. 51-52, 80. 

Public Works 

August 
. Backwashing for a Trickling Filter In- 
Stallation. P. 21. 
iL Individual Sewage Disposal—Smal) 
Septic Tanks for the Housing Pro. 
gram. Pp. 28-30. 


4 Trickling Filters. Pp. 39-43. 


Public Works Engineers News Letter 
June 
“gg Fire From Methane Gas. 


American Journal of Public Health 
July 

. Inactivation of Partially Purified 
Poliomyelitis Virus in Water by 
Chlorination. By S. G. Lensen,’ M. 
Rhian and M. R. Stebbins. Pp. 869-874. 
Municipal Public Health Engineering. 
Pp. 901-906. 


[<) 
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Y Contractors Record (England) 
July 2 


Constructing Sewer in Tunnel and 
Deep Cut Saves Time and Timber. By 
W. D. Metcalfe. Pp. 26-29. 


July 9 


- Constructing Sewer in Tunnel and 
Deep Cut Saves Time and Timber. 
By W. D. Metcalfe. Pp. 15-18. 
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An All-Welded Grandstand 


An all-welded steel grandstand, made 
f pipe reclaimed from oil lines, has 
een erected in Wichita Falls, Tex., for 
\se by the baseball club. The framework 
(f the structure is 4” and 534” pipe, 
vhile bracing, roof supports and seat 
Supports are 4”. The grandstand is 480 
ft. long, has a maximum height of 28 





ft. and seats 8,000. 
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will give Yyou- 
SPEEDY, STURDY, TIGHT... 
BELL and SPIGOT JOINTS... 


with super-resistance to Vibration, Mechan- 
ical Shock and Sudden Temperature Changes! 


Because it delivers faster, easier and permanently tight 
joints, with saving in labor and subsequent maintenance costs, 








has won high preference among water works 
engineers. 


The ingot form is handy, clean, easy to ship and store, impervious to 
moisture, so may be stored in the open without protection against rain, flood 
and snow. Its correct physical composition is never upset by jolting in transit. 
It melts and pours readily in summer or winter temperatures, needs no skilled 
labor, caulking or deep bell holes. 


Tegul-MINERALEAD’S plastic sulphur base greatly reduces initial leakage 
and hastens self sealing. This in turn, permits prompt back filling and clearing 
up of traffic hazards arising from open trenches. 


Tegul-MINERALEAD has a record of years of sound, economical perform- 
ance in urban and long distance water lines—in all sorts of terrain and under 
extreme climatic conditions. 


With stocks maintained at strategic points over the U.S. and in Hawaii, 
this better jointing compound is available quickly almost everywhere. Contact 
our nearest branch and, meantime write us here at Mertztown for Bulletin WA-9. 


THE 













PRODUCTS COMPANY OF PENNA. ‘ 


MERTZTOWN PENNSYLVANIA 
* ATLANTA 3, Ga., 452 Spring St., N. W. NEW YORK 16, N. Y., 280 Madison Ave. 
*CHICAGO 1, Ill., 333 No. Michigan Ave. PITTSBURGH 27, Pa., 4921 Plymouth Rd. * 
*DETROIT 2, Mich., 2970 W. Grand Blvd. ST. LOUIS 8, Mo., 4485 Olive St. 
THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas 
DALLAS 5, Tex., 3921 Purdue St. OMAHA, Neb., 423 South 38th St. 
*DENVER 2, Colo., 1921 Blake St. OKLAHOMA CITY 2, Okla.,817 Branniff Bldg. 


*HONOLULU 2, Hawaii, U.S.A.,P.0.Box 2930 *SALT LAKE CITY 11, Utah, 925 S. 6th West St. 
*KANSAS CITY 2, Kan., 1913 Tauromee Ave. SAN FRANCISCO 7, Calif., 115 Townsend St. 
*LOS ANGELES 12, Calif., 172 S. Central Ave. *SEATTLE 4, Wash., 1252 First Avenue, S. 
NEW ORLEANS 12, La., 209 Vincent Bldg. TUPELO, Miss., South Spring St. 
*Stock carried at these points 
IN CANADA: Atlas Products are manufactured by H. L. BLACHFORD, Limited, 
977 Aqueduct Street, Montreal, P. Q., 86 Bloor St. W., Toronto, Ont. 


Manufacturers also of HYDE-RO Rings, the complete rubber packing to replace 

















jute...and G-K, the original bituminous Sewer Joint Compound, proof against both 


acids and alkalis. Reduces or eliminates infiltration and pollution of ground waters. 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 

































64 PUBLIC WORKS for September, 194 PUBLI 
P capacity 
ee WORKS = 
clearanc 
use of a 
ing aro! 
dischar§ 
uipment News = 
positive 
forward 
mountec 
: : 2-ton tr 
tainer and served by a single distributor a powe 
which doses the two sections separately. pounds 
Leaflet 7312, sent on request, gives ture W:! 
operating data on two small milk waste Galion, 
treatment plants having flows of 21 and 
31 gpm. respectively. A Tan 
Sidewalk Snow Plow and Power This 
Mower roller, 
This combination offers an oppor- power | 
tunity for summer use in parks or 
around sewage treatment or water 
plants and the creation of taxpayer Sidewalk 
good will in the winter by plowing side- pete ieiial saan 
walks. Rubber tires are now furnished Sp oan P : 4 
on the Cunningham mower, which has applicability and a available iy 
a sickle bar cutting 3 ft. wide. The National Soucek Equipment Co., ay 
same unit can be equipped with a 40- kesha, Wisc. 
inch snow plow. In addition to plowing 





An Air Diffusion Tube With M 
Advantages for Sewage Treat 


A new type of air diffusion tube 


sidewalks, such a unit can save time 
and money by plowing snow around the 
sewage treatment and water plant, and 
in many other places. For complete in- 








. : ‘ ; ‘ use in activated sludge sewage trea. 
Using the Goldak “featherweight.” formation, write James Cunningham, i ; ae ae a g ; 6 ; 
Suan & Ce. 03 Caml Sa. Gedhece © ment and for air diffusion and gas mik- 
P P —— Be SF CS Sh, ee ing in industry has been developed by 

How to Locate Pipes Easily N. Y. : = 


This is a “‘featherweight’”’ pipe loca- 
tor, weighing only 11 pounds and easilv 
usable for every operation in a pipe or 
cable survey. It traces, centers and 
measures depths without any connection 
to pipe, cable or earth. The one control 
on the receiver and one on the trans- 
mitter insure easy and simple operation. 
It gives a sharp signal response. For in- 


formation on this and other Goldak pipe / \ 7 ide 

locators, write Goldak Co., 1544 W. t EHH Oe 

Glenoaks Blvd., Glendale 1, Calif. _) : 
anenitiniemsigaganisien = w 


Small Scale Biofiltration 


The Dorr Co., 570 Lexington Ave., 
N. Y., has combined the Dorr Duo- 
Clarifier and the Duo-Filter making 
small scale biofiltration possible with 
two units, even when two-stage treat- 
ment is desired. A partition divides the 
clarifier into primary and _ secondary 
settling compartments. The duo-filter is 
simply two stages of filters arranged 
concentrically in a single circular con- 


A Dump Truck With Completely 
Automatic Hydraulic Cab Control 

This ‘“‘pick-up’’ dump is easily adapt- 
able to almost every make and body 
style of truck in the %, 3% and 1-ton 


mEADER Saman CORO 










the Chicago Pump Co., 2348 Wolfra 
St., Chicago, Ill. This tube is made o 
corrugated stainless steel, mechanical] 
wound with Saran plastic cord, and 
60% lighter than previous diffusi 
media. The wall depth is one-sixth 
that used previously, reducing cloggit 














Views of Precision diffuser tube. 


field; it is available either as a complete 
unit with dump body or as a kit for the 
conversion of standard units to this 
handy form. It has completely auto- 
matic hydraulic cab control which saves 
time and makes this unit specially valu- 
able on short haul work and for small 
bulk-handling jobs. Full information on 

































Dorr units for small scale biofiltration. 















and simplifying cleaning; uniform 
fine-bubbled diffusion occurs over & 
entire surface of the tube at all @ 
rates; and there is no progressive clo 
ging. The relative lightness of this né 
construction allows more economical a 
plication of the Swing Diffuser equi 
ment. A 4-page bulletin describing th 


operation, and 3 to 5 yard per minut 








new equipment for sewage treatm# bi 
will be sent on request. See addrés 
Q+R, R, above 
DIVIDING WALL _—_ ak 
o_ Four Major Improvements in Thige| ‘* 
INFL. Q Loader x 
pad SEC. CLAR. Four major improvements have beet -s 
’ SEC. FILTER incorporated in the new Eagle M 
CLAR. Q 400 truck-mounted loader used for h W 
dling stone, sand, slag, snow and o tl 
SLUDGE TO DIAGRAM OF FLOWSHEET loose materials. This loader is especially 
DIGESTER Q=INFLUENT AVE. FLOW adapted to city street work, county aml 
R,= PRIMARY RECIRCULATION state highway work and contractof 
R,= SECONDARY RECIRCULATION The four major improvements are (1 
Full hydraulic control, assuring speeditt 3 


er, 194) PUBLIC WORKS for September, 1947 65 


capacity ; (2) lower overhead clearance, 
so that no adjustment is necessary where 
clearances are as much as 11'10”; (3) 
use of a conveyor belt discharge operat- 
ing around a 180° arc and capable of 
discharging wet material without de- 
pending on gravity flow; and (4) a 
positive crowd assuring backward or 
forward movement. This loader can be 
mounted on any new or used 1% or 
2-ton truck; power is supplied through 
a power take-off; weight is 11,500 
pounds complete. For details and litera- 
ture write Eagle Crusher Co., Inc., 
Galion, Ohio. 





A Tandem Roller for Quick Work 
and Close-Up Jobs 

This is a variable weight tandem 

roller, 3 to 4 tons, with Allis-Chalmers 

power and a turning radius of 12 ft. 





Eagle truck-mounted loader. 

























































































~~ The compaction roller gives 150 pounds For Better Garbage Disposal 
é f . me : : , 
0, WE unr ae a per lineal inch, with bal- A home pulverator for disposal of 
a —; oe Se roller, 70 pounds. garbage through the kitchen sink has 
: Roller bearings are used throughout, been announced by Given Mfg. Co., Los 
‘ and the roller has electric starting. Op- Angeles, Calif. This is designed to 
th M 4 eration is simple and permits close-up grind up household garbage, including 
reatme work. A 6-page folder with full de- bones, rinds and fruit pits, and to dis- 
1 tube fr scription is available from the Wheeler charge it with the sewage through the 
age treat: Roller Division, Shaw Sales & Service, house sewer. The unit can be installed 
| gas mix. 5102 Anaheim-Telegraph Road, Los in any sink with a drain opening of 
eloped by Angeles 22, Calif. 3% to 4 ins. 
Wolfram —— ee ee - ee eres 
s made o 
chanical] NATCO UNIFILTER TILE 
+ FOR TRICKLING FILTER 
aultus) a 
eae Announcing 1H SYSTEMS 
r clogging a New WATER WORKS One piece 
MANUAL underdrain 
Stamos Egg-shaped 
run-off 
on COMPLETELY Write for Rapid 
s ’ literature — 
1 j on Natco ventilation 
Rago” glazed Salt glazed 
R EV j S E D segmentile surfaces 
SECTION BE PUBLISHED BY for corrosion 
EDITION WOR walle of FIREPROOF- 
if " fy entrance Gas circular ING CORP. 
uniform aia <select 
over th SRS ee RS | beds PA. 
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ssive clof 


fthisne| A great helpin working up plans || 7 Bm Over 1,000 P.F.T. 
mgt for Water Works | p 7 i end (o8ting Covers: have 
a Ld es 





been since 
COVERS 1925. They hasten the 
digestion process, 
eliminate odors and 
safely collect gas for 
heating and power 
purposes. Available in 


The new 1947-48 edition of The Water Works 
 ofen Manual is now off the press. This new Manual de- 
scribes every type of equipment and material avail- 
able for use in water works operation and con- 





s in struction. It is used by leading water works engi- any practical shape 
neers and superintendents everywhere when pre- for single or two-stage 

have Wa paring plans. It is the standard source of unbiased digestion. Ask for 

gle Mode information. 

ed for hap Write today for information on how to be one of 

and othe the first to obtain a copy of this valuable Manual. 

s especially 

county amt ee 

-ontractas PUBLIC WORKS MAGAZINE narnia 


its are (1 4241 RAVENSWOOD AVE., CHICAGO 


ng speedier 310 EAST 45th STREET NEW YORK 17, N. Y. | 3 F T NEW YORK e« CHARLOTTE, N. Cc. 
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DIRECTORY OF CONSULTING ENGINEERS 





ALBRIGHT & FRIEL, Inc. 
Consulting Engineers 
Wares, Saw Acs & Ose TALS AStS 


AIRFIELDS 
CINERATORS & POWER 
USTRIAL BUILDINGS 


a, REPO 
VALUATIONS LABORATORY 
Suite 816-22 


i Philadelphia 
1528 Walnut Street Pa. 


Use this Directory when Engineer 
Specialists in Design Construction 


and Operation are needed. 


A. W. DOW, Inc. 


Chemical Engineers 
Consulting Paving Engineers 
Mem. Am. Insti. Ch. Engrs. 
Asphalt, Bitumens, Tars, Waterproofing, 
Paving, Engineering, Materials 
801 Second Avenue New York 





Charles B. Burdick Louis R. Howson 
Donald H. Maxwell 


ALVORD, BURDICK & HOWSON 
' Engineers 
Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage Dis- 
posal, Drainage, Appraisals, Power 
eneration 


Civic Opera Building Chicago 


BURRILL AND GWIN 


Engineers 


Water Supply and Purification 
Electric Power and Heating Plants 
Sewage Disposal and Sewerage Systems 
Mining and Industrial Plant Design 


Altoona, Pa. Baltimore, Md. 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 


Engineers 
Water Works, Sewage, Industrial Wastes @ 
Garbage Disposal 
Roads, Airports, Bridges & Flood Contre) 
Town Planning, Appraisals, Investigations 
& Reports 


Harrisburg, Pa. New York, N. Y. 





BANISTER ENGINEERING CO. 


Consulting Engineers 


POWER PLANTS, WATERWORKS, CITY 
PLANNING, RURAL ELECTRIFICATION, 
SANITATION, WASTE PROBLEMS, 
AIRPORTS, STREET IMPROVEMENTS 
1549 University Ave. 

St. Paul 4, Minn. 


JAMES M. CAIRD 
Assoc. Am. Soc. C. E. 
Chemist and Bacteriologist 
Water Analysts and Tests of Filter 
Plants 
Office and Laboratory 


Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 


WILLIAM A. GOFF, INC. 


General Engineering and Consulting Services 
Water, Sewerage, Refuse Incineration 
Industrial Buildings, Power Plants 
Airports Town Planning 
Plans, Supervision, Valuations, Reports 


Broad St. Station Building 
Philadelphia 3, Pa. 





BARKER & WHEELER 
Engineers 


Water Supply, Sewerage, Sewage Disposal, 
Power, Public Utility and Industrial 
Valuations and Rates 
36 State Street, Albany 7, N. Y. 

11 Park Place, New York City 7 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Power Developments and Applications 
Investigations and Reports 
Valuations and Rates 


210 E. Park Way at Sandusky 
Pittsburgh 12, Pa. 


J. W. GOODWIN 


ENGINEERING CO. 
Municipal and Consulting Engineers 


Design and Construction Supervision 
Air Ports, Waterworks, Sewerage, 
Sewage Treatment, Water Treatment, 
Gas Systems, Street Improvements, 
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Reports, Appraisals 
Birmingham, Alabama 





BLACK & VEATCH 
Consulting Engineers 


Sewerage, Sewage Disposal, bat rad Supply, 
Water urification, Electric Ligh Power 
oa gations, 


ra. Valuations, Special 
eports and or Service 
. T. Veatch 


CHAS. W. COLE & SON 


Consulting Engineers 
Sewerage, Sewage Treatment, Industrial 
Wastes, Water Supply, Water Treatment, 
Airports, Industrial Buildings 
Design and Supervision 


GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 








E. B. Black Chas. W. Cole, S Cc ¥ 
A. P. Learned SF. Brown Ralph J. ——. oo. La Jr. Flood Control, Drainage, Refuse Disposal 
gh gg z big ae, Gaver 220 S. State Street, Chicago 4 
4706 Broadway Kansas City, Missouri 220 W. LaSalle South Bend, Ind. ‘i 
BOGERT-CHILDS 


ENGINEERING ASSOCIATES 
Consulting Engineers 
Clinton L. Bogert John M. M. Greig 

Howard J. Carlock Fred S. Childs 


Water Supply and Purification, Sewerage 
and Sewage Treatment, Flood Control and 
_Drainage, Refuse Disposal 
City P Inv Reports 
624 Madison Avenue New York 22, N. Y. 








BOWE, ALBERTSON 
& ASSOCIATES 
Engineers 


Sewerage — Sewage Treatment 
Water Supply — Purification 
Refuse Disposal — Analyses 

Valuations — Reports — Designs 


110 William St. 2082 Kings Highway 
New York 7, N. Y. Fairfield, Conn. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply—Sewerage—Flood Control & 

Drainage — Bridges—Express Highways — 

Paving—Power Plants—Appraisals— Reports 
—Traffic Studies—Airports 


351 East Ohio Street 
Chicago 11, fll. 


HOWARD R. GREEN CO. 
Consulting Engineers 
DESIGN AND SUPERVISION OF 
MUNICIPAL DEVELOPMENTS 
Water Works and Treatment—Sewers 
and Sewage isposal—Investigations 

and Valuations 
208-10 Bever Bidg., Cedar Rapids, lowa 
Established 1913 





CONSULTING ENGINEERS 


Your professional card belongs in this 
directory of leading engineer specialists, 
where it will be seen by those who em- 
ploy consultants. For rates, write: 


PUBLIC WORKS Magazine 
310 East 45th St., New York 17, N. Y. 





JOHN J. HARTE CO. 
Engineers 
Waterworks, Sewerage, Treatment 
Plants, Gas Systems, Street and 


Storm Drainage, Improvements, 
Public Buildings, Airports. 


ATLANTA, GEORGIA 








BUCK, SEIFERT AND JOST 


Consulting Engineers 
(FORMERLY NICHOLAS 8S. HILL ASSOCIATES) 
Water Supply Sewage Disposal 
Hydraulic Developments 
Reports, Investigations, Valuations 
Rates, Design, Construction, Operation 
Management, Chemical and 
Biological Laboratories 


112 East (9th St. New York City 





BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers—50th Year 
Waterworks—Water Purification—Sewerage 
Power Plants—Steam—Diesel—Hydro 
Electric Systems—Rate Reports—Valuations 
Refuse & Industrial Waste Disposal 
Box 7088 Conene Club Station 
Kansas City 2, Missouri 


MICHAEL BAKER, 


JR., INC. 


The Baker Engineers 
CIVIL ENGINEERS—PLANNERS—SURVEYORS—MUNICIPAL ENGINEERS 


Airport Design « 


Sewage Disposal Systems 
Consulting Services 


« Water Works Design & Operation 


Surveys and Maps 


HOME OFFICE — ROCHESTER, PA. 


Jackson—0O maha—Philadelphia—Pittsburgh—H arrisburg—Atlanta—Anchorage. 


Alaska 








WESLEY BINTZ 


Consulting Engineer, Civil, 


Swimming Pool Designs (Private, Country Club, Camp, Municipal, 


Etc.) 


Since 1923, and Park Developments, with Allied Structures 
Exclusively. Photographs, Literature, Pool Tables, and 50-page Pamphlet on Request. 


LANSING 25 e 


301% S. WASHINGTON AVENUE . 


MICHIGAN 
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DIRECTORY OF CONSULTING ENGINEERS 





HILL & HILL 
Engineers 
Sewage and Waste Disposal, 
Water Supply and Filtration, 
Dams, Reservoirs, Tunnels, 
Airport and Topographic Surveys 


Home Office: 24 E. Main St., North East, Pa. 


MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert W. Sawyer 
Richard Hazen 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 








ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 


Complete Engineering Service 
For More Than a Quarter Century 
Investigations, Reports, Design, Supervision 
of Construction and Operation 
Water Supply, Water Conditioning, Sewerage, 
Sewage and Industrial Waste Treatment 
CHEMICAL AND BIOLOGICAL LABORATORY 
604 Mission Street San Franciseo 5 


RUSSELL & AXON 
Consulting Engineers 


Geo. S. Russell F. E. Wenger 
Joe Williamson, Jr. 


Water Works, Sewerage, Sewage 
Disposal, Power Plants, Appraisals 


6635 Delmar Blvd. Municipal Airport 
St. Louis 5, Mo. Daytona Beach, Fla. 
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HAROLD M. LEWIS 


Consulting Engineer—City 
Planner 
Analyses of urban problems, 
master plans, zoning, parking, airports, 
subdivisions, redevelopment. 
Reports—plans —o 


15 Park Row New York 7, N. Y. 





WM. S. LOZIER CO. 
Consulting Engineers 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification, Refuse 
Disposal 


10 Gibbs Street Rochester 4, N. Y. 


J. E. SIRRINE COMPANY 
Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 





SMITH and GILLESPIE 


Municipal and Consulting Engineers 


Wester Supply, Water Purification, 
Sewerage, Sewage Disposal, Drainage 
Refuse Disposal, Gas Systems, Power Plants, 
Airports 


Jacksonville Florida 





METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airfields Valuations 
Laboratory 


Statier Building Boston 16 


STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


Airports—Drainage 
Electric Power—Waterworks 
Sewerage—Valuations—Rate Studies 
Municipal Buildings 


Hershey Building Muscatine, ta. 





MOORE & OWEN 
Engineers 
WATER, SEWAGE, INCINERATION 
REFUSE DISPOSAL, AIRFIELDS 


Complete Water and Sewage Laboratories 
Industrial Wastes 


1456 N. Delaware St., Indianapolis 2, Ind. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply, Sewerage, Waste Disposal, 
Mechanical, Structural 





Surveys, Reports, Appraisals 
630 East Broad St. Columbus 15, Ohio 




















BOYD E. PHELPS, INC. 
Architects-Engineers 
Water Supply and Purification 
Sewage & Industrial Waste Treatment 
Municipal Buildings 
Airfields, Power Plants 
Reports & Investigations 


Michigan City Indiana 





HENRY W. TAYLOR 


Water Supply, Sewerage 
Garbage Disposal, Incineration 
Industrial Wastes Disposal 
Hydraulic Developments 


1t Park Place New York City 





ROBERT AND COMPANY ASSOCIATES 


INCORPORATED 


Orchriiects and Gngin eers 


ATLANTA 
WATER SUPPLY e SEWAGE DISPOSAL e INCINERATORS e POWER PLANTS 








CONSULTING ENGINEERS 


Your professional card belongs in this directory of leading engineer specialists, 
where it will be seen by those who employ consultants. For rates, write: 


PUBLIC WORKS Magazine, 310 East 45th St., New York 17, N. Y. 


67 





FOR SALE 


1,000 FEET 
24” CAST IRON PIPE 
BELL AND SPIGOT 
CLASS “A” 
12 FOOT LENGTHS 
GOOD USED CONDITION 


SEND US YOUR PIPE REQUIREMENTS 
Immediate Delivery 


Write, Wire or Phone 


SONKEN-GALAMBA CORP. 
2ND AND RIVERVIEW 
(X-00) KANSAS CITY 18, KANS. 
THatcher 9243 

















a ee ee 


SIMPLE 
DEPENDABLE 
RUGGED 
Save | 
Save Time 
STERLING MACHINERY CORP. 














405 SOUTHWEST BLVD., KANSAS CITY 10, MO 








FOR SALE 


Lorain 80-Shovel 
NW—80D Shovel and Drag 
NW-—95 Dragline Diesel 
Insley K-12 2 Crane and Backhoe 
B-E 10-B Shovel 
Lorain 40 Shovel 
P & H Trencher Model 1030 
Buckeye C-15, 12, 11, 140 
Cleveland Model 110 
Cleveland Pioneer Trencher 
Cat. D-4 Angledozer 
D-6, 7, 8 Bulldozer 


Inquire about our finance plan. 


AIR COMPRESSOR RENTAL CO. 
19614 Nottingham Rd., Cleveland 10, Ohie 
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TECHNICAL MEETINGS 





The AWWA and the FSWA 
Conventions 


The joint meeting of the American 
Water Works Association and the Fed- 
eration of Sewage Works Association 
was held in San Francisco, Calif., July 
21 to 25. The meeting was an excellent 
one and well attended. A special train 
carried a good many convention-goers 
to the Coast from the East; others flew, 
went by train or drove, so that repre- 
sentatives from the East were numerous. 
Technical sessions were excellent and, in 
general, well attended. The technical 
exhibits were unusually outstanding 
and reflected the progress made since 
the close of the war. San Francisco 
weather was perfect during the week 
and none of those attending the conven- 
tion appeared to suffer from lack of 
good food. The sights of San Francisco, 
bridge games and other attractions filled 
in all of the spare hours of the conven- 
tion week. 

The convention affairs were remark- 
ably well run and the entertainments 
pruvided by the Manufacturers’ Asso- 
ciation were the best in a long time. 


American Road Builders’ 
Association 

The 45th annual convention of the 
American Road Builders’ Association 
will be held in Washington, D. C., Jan. 
26 to 28, 1948. This will be primarily 
a technical session preliminary to the 
Road Show in Chicago. Charles M. Up- 
ham, ARBA, International Building, 
Washington 4, 1) (€, is Managing 
Director. 


Georgia Water and Sewage School 


The 16th annual Water and Sewage 
School will be held in Atlanta, Ga., 
Sept. 17-19, at the Georgia School of 
Technology. In addition to the instruc- 
tion on all types of water and sewerage 
systems, with opportunity for questions 
by the operators, repair and mainte- 
nance schools will be conducted through- 


out the entire period. For fuller in- 
formation write W. H. Weir, State De- 
partment of Health, Atlanta, Ga. 





Inter-American Sanitary Engineer- 
ing Conference 


The third Inter-American Sanitary 
Engineering Conference will be held in 
Santiago, Chile, Nov. 20 to 27. Full 
information on the technical and social 
programs can be obtained from Donald 
L. Snow, Inter-American Association 
of Sanitary Engineering, 17th & Con- 
stitution Ave., Washington 6, D. C. 

Ohio Conference on Sewage 

Treatment 

The 21st meeting of the Ohio Con- 
ference on Sewage Treatment will be 
held at the Deshler-Wallick Hotel, Co- 
lumbus, O., on Oct. 2 and 3. The Ohio 
Section of the AWWA will hold a 
meeting on Sept. 30 and Oct. 1, also in 
Columbus. Full information from G. A. 
Hall, State Department of Health, Co- 
lumbus, O. 





PERSONAL NEWS 





Gannett Fleming Corddry and Car- 
penter, Inc., Harrisburg, Pa., have been 
retained as consulting engineers by the 
Pennsylvania Turnpike Commission to 
survey, lay out and estimate the cost 
and probable toll receipts for the ex- 
tension of the turnpike eastward from 
Carlisle to Philadelphia. 

Damon Runyan has purchased the in- 
terests of Angus E. Slee in the consult- 
ing engineering firm of Runyan & Slee 
and will continue the business under his 
own name at Box 58, Longmont, Colo. 
Mr. Slee has been appointed city engi- 
neer of Longmont. 

S. R. /ves has been elected president 
of Armco Drainage and Metal Products, 
Inc., Middletown, O., and /. C. Patton 
and #. D. Neill vice-presidents. 


Edward A. Reinke has been ap- 


pointed chief of the Bureau of Sanitary 
Engineering, California Department of 
Health, succeeding C. G. Gillespie, re- 
tired. 
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1947 GMC Trucks 


Appearance changes, new cab con. 
struction in the lighter and medium 
weight models and increased horsepower 
for the heavier units are among the 
many improvements announced by 
GMC Truck and Coach Division of 
General Motors Corp., Detroit, Mich, 
Power of the heavier gasoline models 
has been increased about 10% and of 
the 4 and 6-cylinder diesels about 21%, 
New styling changes the appearance of 
these trucks. 

Annual Review by Allis-Chalmers 

The 1947 Annual Review has been 
published by Allis-Chalmers Mfg. Co, 
This is a fine 32-page book covering 
the many fields in which that company 
is interested. Our readers will be inter- 
ested mainly in Construction and Public 
Works and in Rock Products, but will 
find at least several of the other 13 
headings also of value. It will be sent 
on request to the company. 





U. S. Pipe Personnel Changes 


After long service, Robert W. Mar- 


tindale, W. G. Savage and Thomas Si- 
mons, of the West Coast Office of 
Unites State Pipe and Foundry Co. 


have retired. New appointments to top 
positions have been announced as fol- 
lows: A. R. Hasumann, Pacific Coast 
Sales Manager; P. King Farrington, 
assistant; Carl N. Brown and J. Leslie 
Hart, Western Manager and Assistant, 
respectively ; and T. W. McCreery and 
Robert C. Lemert, Southern Sales Man- 
ager and Assistant, with office in Bir- 
mingham. 


Boyd Heads Galion Sales; Monnett 
and Finney Promoted 
C. F. Boyd has been elected vice- 
president of Galion Iron Works & Mfg. 
Co., in charge of sales. Robert C. Mon- 
nett, division engineer of the Ohio High- 
way Department until he joined Galion 
in 1945, has been appointed sales man- 
ager of the Eastern and Central Divi- 
sions; and G. D. Finney, long-time 
employe of the company, has been ap- 
pointed to be sales manager of the 
Western and Southern Divisions. 





R. C. Monnett 
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| FOR THE ENGINEERS’ 
LIBRARY 


These helpful booklets are free to those actively engaged 
in engineering or construction. Mail coupon or write direct 


to addresses given, mentioning PUBLIC WORKS Magazine. 








NEW LISTINGS 
THIS MONTH 


End Dangerous Ice Hazards 


354. Ice Prevention on Highways, 
Streets, and Airport Runways with Ster- 
ling “Auger Action” Rock Salt. Illustrated 
bulletin P.W. issued by International Salt 
Co., Inc., Scranton, Pa. 


Find Buried Pipe and Leaks 


545. Finding Buried Pipe, Leaks is easy 
with the new Featherweight Goldak Pipe 
Locator. An easy-to-read illustrated bul- 
letin tells the full story quickly. Address: 
The Goldak Co., 1544 W. 


Glenoaks Blvd., 
Glenade 1, Calif. 


Want Mosquito and Pest Controls? 


607. Two informative folders available 
now describing and suggesting uses for 
Neocid M 25 and Neocid D 30, for effec- 
tive sprays. Address: Geigy Co., Inc., In- 
secticide Div. 89-91 Barclay Xt. New York 8. 


CONSTRUCTION MATERIALS 
AND EQUIPMENT 


These Wheel Tractors Solve 
Many Hauling Problems 


4. Specifications and full information 
about the new M-M wheel tractors in-sizes 
27 HP _ to 49 HP. Send for copies today. 
Dept. PW, Minneapolis-Moline Power Im- 
plement Co., Minneapolis, Minn. 





Data on All Types of 
Bins and Batching Plants 


11. Good illustrations and useful data 
on all types of Heltzel Highway Bins, for 
truck mixer charging, bulk cement plants, 
enclosed bucket elevators, belt conveyors, 
etc. Heltzel Steel Form & Iron Co., Dept. 
P.W., Warren, O. 


Self-Propelled Crane for 
Every City-County Need 


20. Here’s a fast, versatile industrial 
crane with plenty of lift... gets there ina 
hurry on rubber tires . . . one man operates 
it easily . . . 5 ton capacity—7 ton with 
outriggers. Send for bulletin PW, Unit 
Crane & Shovel Corp., 6323 West Burnham 
St., Milwaukee 14, Wisc. 


Travels Fast, Loads All 
Kinds of Materials Quickly 


22. New Eagle Truck-Mounted Loader, 
operated by truck driver, goes from job to 
job at truck speed. Loads all kinds of ma- 
terial quickly. No costly working parts. 
Ask for new bulletin PW. The gle 
Crusher Co., Inc., Galion, Ohio. 


Improve Appearance of 
Curbs, Gutters, Sidewalks 


78. Curb and Gutter and Sidewalk 
Forms, including battered face curb form 
especially for modern traffic conditions. 
20 years or more. Send for new engi- 
Reering data Bulletin A-20-F, Dept. P.W., 
Heltze] Steel Form & Iron Co., Warren, O. 





Handle All Kinds of Tough 
Grading Jobs Economically 


98. The Austin-Western 99M Power 
Grader with its powerful all wheel drive 
handles difficult jobs with economy and 
efficiency; and does better work on grad- 
ing, ditching, scarifying, snow ploughing, 
loading, mixing, bulldozing, shoulder 
trenching and backsloping. Write for Bul- 


letin 1946. Dept. P.W., Austin-Western Co., | 


Aurora, Tl. 


Save Money, Busting, 
Cutting, Digging, etc. 


110. Powerful self-contained gasoline 
hammers illustrated in new booklet. Used 
as paving breakers and spike drivers. Eas- 
ily portable, economical. Write Syntron 
Co., 660 Lexington, Homer City, Pa. 


Methods of Installing 
Steel Sheet Piling 


112. Illustrated descriptions of both 
standard and interlock corrugated steel 
sheet piling of minimum weight, maxi- 
mum strength, ease of handling with 
methods of installation are contained in 
a booklet. If you have a job involving pil- 
ing write Caine Steel Co., Dept. P.W., 1820 


Reliable Every Purpose Pumps 


117. New brochure by Gorman-Rupp 
Co., Mansfield, Ohio, illustrates and de- 
scribes many of the pumps in their com- 
plete line. Covers heavy duty and standard 
duty self-priming centrifugals, jetting 
pumps, well point pumps, triplex road 
pumps and the lightweight pumps. 


For Reliable Low-Cost 
Light and Power Anywhere 


392. 20-page catalog P.W. describes 
“Dieselectric” plants 3 to 10 KVA, and diesel 
engines from 4 to 12 H.P. These are easily 
transported and will produce reliable, low 
cost light and power anywhere. Write 
WITTE ENGINE WORKS, Division of Oil 
Well Supply Company, Kansas City 3, Mo. 


Small Diesel Engines Have 
Many Municipal Uses 


393. Small Diesel engines — down to 
334 HP. The only stationary Diesel that 
is air-cooled. For full details on this revo- 
lutionary engine for municipal service 
write R. H. Sheppard Co., 50 Middle St., 
Hanover, Pa. 


Widens Roads 2 to 8 Ft. 
Quickly, Economically 


520. Apsco Road Widener handles 
every bituminous mix and any combina- 
tion of aggregate. Two men and Apsco can 
lay 150 tons of mix an hour making smooth, 
finished surface. Get full details from Dept. 
PW, All Purpose Spreader Co., Fuller Road, 
Elyria, Ohio. 


Air Cooled Engines for 
Hundreds of Applications 


524. Tested under severest conditions 
ef long, hard use, these engines have earned 
world wide recognition as the “night” pow- 
er for hundreds of applications. Get latest 
bulletin from Dept. , Briggs and Strat- 
ton Corp., Milwaukee 1, Wisc. 


Stationary Power Units for 


Power, Economy and Efficiency 


530. Data sheets and specifications give 
full details of Minneapolis-Moline Power 
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Units in sizes from 26 HP to 88 HP burning 
gasoline and 88 HP burning butane gas. 
Write Dept. PW, Minneapolis-Moline Power 
Implement Co., Minneapolis 1, Minn. 


Save a Man on 
Surveying Work 


540. New Odometer measures as you 
walk. Ingenious labor and money saver for 
surveyors described in illustrated circular. 
Address: Matthews Instrument Co., 1129 
Boylston St., Newton Upper Falls 64, Mass. 


Need an Efficient, Economical 


Air Compressor? 

543. Davey Air Compressors, either 
trailer type or truck mounted, offer effi- 
cient and economical operation. For details 
on models 105 and 210 write Dept. P.W., 
Davey Compressor Co., Kent, Ohio. 


Mechanical Testing Screen 


For Stone, Gravel, Slag, etc. 

606. Gives fast, accurate sizing of test 
samples. The Gilson Testing Screen han- 
dles a large sample in three to five minutes. 
For bulletin giving complete details on 
this screen which has a size range from 
4 inches to 200-mesh write Dept. P.W., 
Gilson Screen Co., Box 186, Mercer, Pa. 


SNOW FIGHTING 


For High-Speed Snow Removal 

350. “Frink One-Way Sno-Plows” is 
a four page catalog illustrating and de- 
scribing 5 models of One-Way Blade Type 
Sno-Plows for motor trucks from 14% up 
to 8 tons capacity. Interchangeable with 
V Sno-Plow. Frink Sno-Plows, Inc., Clay- 
ton, 1000 Islands, N. Y. 


Fast, Efficient Skid-Proofing 

355. Get full facts about Baughman 
Light-Weight Cinder Spreaders, fast opera- 
tors for cinders, sand, salt, chips, etc. Free 
Soule at low temperatures. 9-17 cu. Dg 
cap. Write Dept. P.W., Baughman Mfg. Co., 
Inc., Jerseyville, Tl. 


STREETS AND HIGHWAYS 


How to Use Less Labor in 


Resurfacing 

15. You can mechanize your resurfac- 
ing with these Portable Bituminous Mixers. 
6 to 14 ft. sizes for resurfacing and mainte- 
nance. Helpful booklet issued by The 
Jaeger Machine Co., 400 Dublin Avenue, 
Columbus 16, Ohio. 








Levels Sidewalks and Curbs 


Quickly and Easily 

107. How the Mud-Jack Method for 
raising concrete curb, tter, walls and 
streets solves problems of that kind quick- 
ly and economically without the usual cost 
of time-consuming reconstruction activi- 
ties—a new bulletin by Koehring Company, 
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THIS SHEETING 
PAID OFF AT 


100 to 





This is how engineers cut costs and 
speeded the trenching work on an ex- 
tensive sewer construction program. 
They specified Armco Steel Sheeting 
and reused it more than 100 times. 

The small displacement area of 
Armco Sheeting makes it easy to drive 
—easy to pull. Corrugated design 
assures ample strength yet keeps 
weight down to facilitate handling and 
speed installation. In driving, sections 
butt together or are held securely in 
place by continuous interlocking 
joints that assure correct alignment 
and practical water-tightness. 

You’ll find other economies in 
Armco Sheeting too. It is low in first 
cost because you buy only the exact 
weight you need. And since the sheet- 
ing is nestable it requires compara- 
tively little space for shipment and 
storage. 

Write us for prices and detailed in- 
formation. Armco Drainage & Metal 
Products, Inc., and Associated Com- 


panies, 305 Curtis St., Middletown, O. 





ARMCO STEEL SHEETING 














—_ West Concordia Ave., Milwaukee 10. 
is. 


Speed Your Work With These 


Powerful Motor Graders 


128. Two powerful Galion motor grad- 
ers designed to answer every requirement 
for more speed in road, airport, dam and 
housing construction work are fully de- 
scribed in a folder illustrated with many 
action pictures. Issued by lion Iron 
Works & Mfg. Co., Galion, Ohio. 


Strong, Speedy, Low-Cost 


Maintainer Has Many Uses 

130. BG Maintainer. a powerful speedy, 
low-priced machine for light road mainte- 
nance. Full details in illustrated folder. 
Huber Mfg. Co., Dept. P.W., Marion, Ohio. 


Tandem, 3 Wheel and 


3 Axle Road Rollers 


138. “The Buffalo-Springfield” line of 
road rollers (tandem, 3-wheel, and 3-axle) 
are described in the latest catalog P.W. 
issued by the Buffalo-Springfield Roller Co., 
Springfield, Ohio. 


Here’s a Roller for 


Every Need 


141. Three-Wheel and Tandem Rol- 
lers, 5 to 8-ton and 10 & 12 ton sizes: also 
variable weight tandem roller for new 
highway surfacing and old road condi- 
tioning. Ask for new bulletin. Dept. P.W., 
Huber Mfg. Co., Marion, Ohio. 


Looking Into Soil 
Stabilization? 


154. “Soil Stabilization with Tarvia’ 
—An illustrated booklet describing the 
steps in the stabilization of roadway soil 
with Tarvia will be mailed on request by 
Dept. P.W., The Barrett Division, 40 Rector 
St., New York 6, N. Y. 


Mix-in Place Roadbuilders 
Save on Scarce Labor 

187. Mix-in Place Roadbuilders. Bitu- 
minous Pavers, Concrete Bituminous Fin- 
ishers. Adjustable Spreaders, Forms, etc. 
—4 complete catalogs in one cover, issued 
by the Jaeger Machine Company, 400 
Dublin Ave., Columbus 16, Ohio. 


Here’s Your Diesel Tractor! 

190. Big 48 page catalog describes and 
lists many uses for International Diesel 
Tractors. Write International Harvester 
Co., Dept. P.W., 180 North Michigan Ave., 
Chicago 1, Ill. 


Latest Maintenance Equipment 


For Blacktop Roads 

290. “Blacktop Road Maintenance and 
Construction Equipment” — Asphalt and 
tar kettles, flue type kettles, spray attach- 
ments, tool heaters, surface heaters, road 
brooms and rollers. This is modern and 
up-to-date equipment for blacktop airport 
and road construction and maintenance. 
Write for Catalog R. Littleford Bros., Inc.. 
452 East Pearl St., Cincinnati 2. Ohio. 


Mow Clean and Fast 


In Tight Corners 

510. Send for latest literature about 
the Cunningham Mower for Fence Rows, 
Parking Areas, Driveways, Picnic Grounds 
and many other jobs. 3 ft. cut, variable 
speed, rugged, easy to handle. James Cun- 
_. Son & Co., Dept. 16, 13 Canal St., 
Rochester 8, N. Y. 


All Purpose Spreader 


Spreads 2 to 10 ft. Wide 


514. Saves labor, spreads 0 to 100 lbs. 
a sq. yd., dust up to 1” material, forward, 
reverse, on curves, hills or straightaway. 
Assures uniform, even density of spread. 
Write for bulletin: Dept. PW, All Purpose 
Spreader Co., Fuller Rd., Elyria, Ohio. 


SEWAGE DISPOSAL 


Non-Corrosive, Long Lasting 
Low Cost of Sewer Pipe 


72. Get this new engineering data on 
o- pipe for sewers. Withstands acid, alkali 
and gas attacks rem 2 Cuts mainte- 
nance costs to a minimum. Write Dept. P.W., 
National Clay Pipe Mfrs., 111 W. Washing- 
ton St., Chicago 2, Ill. 
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For more than thirty years water works 387. 1 
superintendents have been using Hydro-tite — Ge 
for joining bell and spigot pipe. They have cleaning - 
found that this self-caulking, self-sealing of machi! 
compound costs less to buy, requires less og tS... 
labor, makes tighter joints-and withstands my j 
the effects of time, strain and vibration, 

Send for data book and sample. 
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NOW- 


a guide to precision 





in small-area 
surveying 








Here is a new manual to help 
you in all types of small-area 
surveying in the field and shop. 
Whether you are aligning mach- 
inery, planning construction, set- 
ting a jig, or making a map, this 
book will show you the most ac- 
curate and rapid methods of sur- 
veying the job. The complete 
subject is covered thoroughly— 
from the care and use of the in- : 
struments and equipment, to practical methods 
for solving hundreds of specific problems. 


ust | SURVEYING 


OUT INSTRUMENTS AND 

METHODS 

For Surveys of Limited Extent 
By Puivip KissMAN 


Associate Professor of Civil Engineering, Prince- s 
ton University; Chairman of Executive Commit- 
tee, Surveying and Mapping Division, ASCE. 

















This helpful guide takes you step-by-step through 
all phases of small area surveying. It shows in 
clear detail the use of the transit, level, alidade, 
and other instruments and explains how to use 
them in measuring lines and angles, computing 
slopes, setting gauge points on jigs, aligning 
shafts, leveling and centering work projects and 
in many other ways in the field and factory. J 
Price $3.50. Money back if not entirely satisfied. 


Order from e 


Pus.ic Works Magazine 
310 E. 45th St., New York 17, N. Y. 
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Does Air Sabotage Your 


Pipe Lines and Pumps? 


357. Automatic Air Release Valves for 
water, sewage and industrial uses auto- 
matically vent air accumulations. Ask for 
latest illustrated engineering bulletins. 
Simpex Valve & Meter Co., 6750 Upland 
St., Philadelphia 42, Pa. 


Valuable Booklet on Porous 


Diffuser Plates and Tubes 


367. A valuable booklet on porous dif- 
fuser plates and tubes for sewage treat- 
ment plants. Covers permeability, porosity, 
pore size and pressure loss data, with 
curves. Also information on installations, 
with sketches and pictures, specifications, 
methods of —— and studies in perme- 
ability, 20 illustrated. Write to Norton 
Company, Rot. P.W., Worcester 6, Mass. 


How You Can Clean Sewers From 


386. 32-page illustrated booklet ex- 
plains how a city can clean its sewers and 
Pulverts with its own forces using the up- 
to-date Flexible Sewer Rod equipment. 
Illustrates and describes all necessary 
equipment. Issued ny, Flexible Sewer Rod 
Equipment Co., 9059 Venice Boulevard, Los 
Angeles 34, Calif. 


How Cities Can Do Complete 
Sewer Cleaning From Street 
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scribes forms of differential producers and 
quickly solves typical problems with the 
use of graphic charts. Write Builders- 
Providence, Inc., Dept. P.W., 9 Codding St., 
Providence 1, R. I. 


How to Make Concrete 


Pipe on the Job 
440. Making concrete pipe on the job 
to give employment at home is the sub- 
wes of a booklet sent on request by Quinn 
ire & Iron Works, 1621 12th St., Boone, 
ow manufacturers of “Heavy Duty” Pipe 
orms. 


Interesting Facts About 


Transite Pipe 

445. Two new illustrated booklets, 
“Transite Pressure Pipe’’ and “Transite 
Sewer Pipe” deal with methods of cutting 
costs of installation and maintenance of 
pipe lines and summarize advantages re- 


How to Make Better 


Sewer Pipe Joints 

447. How to make a better sewer pipe 
joint of cement—tight, minimizing root in- 
trusion, better alignment of joint. Permits 
making joints in water-bearing trenches 
General instructions issued by A 
Weston, Dept. P.W., Adams, Mass. 
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How You Can Dispose 
Of Sewage Solids 


464. Nichols Herreshoff incinerator for 
complete disposal of sewage solids and in- 
dustrial wastes—a new booklet illustrates 
and explains how this Nichols incinerator 
works. Pictures recent installations. Write 
Dept. PW, Nichols Engineering and Re- 
— Corp., 60 Wall Tower, New York 5, 


Ask for This Design Data 


On Sprinkling Filters 

469. Design data on sprinklin 
of Separate Nozzle Field and 
Nozzle Field desi as well as complete 
data on single and twin dosing tanks, and 
the various siphons used in them, for ap- 
portioning sewage to nozzles. Many time- 

harts tables. Write Pacific 

Flush Tank Co., Dept. P.W., 4241 Ravens- 
wood Ave., Chicago 13, Il. 


filters 
ommon 


sulting from use of a a Sent 
Streets Easily and inexpensively Pe nr aes SS Pwo How the Hydro-Treator 


Works 


486. 28-page catalog describes and 
illustrates the Dorreco Hydro-Treator, a 
self-contained water treatment unit com- 
bining Flocculation, Sludge Thickening 
and Clarification. Reduces treatment time 
and lowers plant construction costs. The 
Dorr Co., Dept. > 570 Lexington Ave., 
New York 22, N. 


Packaged saint Treatment— 


works 387. Literature illustrating how cities, How to Get Automatic Just Right for Small Places 
dro-ti towns and villages using OK Champion i 488. “Packaged” Sewage Treatment 
eo Sewer Cleaners are doing a complete sewer Removed of Sreeuings _ Plants specifically developed for small 
y have |} cleaning job from street level. Three sizes oak wal wh ggg de ee gee 3 a communities — 100 to 3,000 population 
sealing |] of machines available in addition to full arr “i587 te ils emg 3 = on _ Write for full description and actual 
es less || line of sewer rods and accessories. Issued older els now. Gives some of the operating data for this type of plant 
by Champion Corporation, 4752 Sheffield outstanding advantages of “Straightline Chicago Pump Co., 2348 Wolfram St., Chi- 
hstendiiktiuenne Hammond Indiana Bar Screens” (Vertical and_ inclined cago 18, Ill = = 
bration, : : j types). Link-Beit qu Rt PW, 208 Ww. a 
unting Park Ave adelphia 40, Pa. . 
How to Select , Look Into This Sewage 
ria-free 1} Main Line Meters An Incinerator Necessity Treatment Equipment 
sample, 432. New bulletin illustrates Builders 463. Recuperator tubes made from 490. New bulletin P.W. fully describes 


Air Relay system for liquids containing 
suspended solids like sewage. Eliminates 
corrosion, clogged pipes, etc. “The Selec- 
tion of Main Line Meters,” a highly in- 
formative and useful presentation. de 





Silicon Carbide and “Fireclay’’ Corebust- 
ers for maximum efficiency are described 
and illustrated in bulletin No. 11 issued by 
Fitch Recuperator Co., Dept. P.W., — 
field National Bank — Plainfield, N. 





and ilustrates Hardinge sludge collectors 
for clarifiers, sludge concentration and 
skimming in both circular and rectangular 
tanks. Write Dept. P.W., Hardinge Com- 
pany, Inc., York, Pa. 





THE ONLY 100% 


SEWER SCOOTER 


U. S. Pat. No. 2198823 


SELF PROPELLING 
SEWER CLEANING MACHINE 


“NO PRELIMINARY WORK e GETS RESULTS IN A HURRY 


ANTHRAFILT 


Trade Mark Reg. U. S. Pat. Off. 


As a Modern Filter Medium Has Outstanding 


Advantages Over Sand & Quartz Media 
. Length of Filter runs doubled 
. Only about one half as much wash water required 
. Less coating, caking or balling with mud, lime, yo o manganese 
. Filters out of service less because of shorter wash ey: 
Better removal of bacteria, micro-organic matter, taste and odor 
Increased Filter output with better quality effluent 
. Not just the top portion, but the entire bed aids in filtering 


Can be used in all types of Filters using a filter mecia 
. A perfect penoerne media for synthetic resins 
An ideal Filter media for industrial acid & alkaline solutions 
° ae advantageous for removal of fibrous material as found in swimming 
poo ters 


Additional information, 


The Flushing Action Is 
Applied by Collapsing 
The Shield 


A patented feature 






recommendations and quotations furnished 
upon request by 


PALMER FILTER EQUIPMENT COMPANY 
(| 822 East 8th Street, P. O. Box 1655, Erie, Pennsylvania 
Representing 


ANTHRACITE EQUIPMENT CORPORATION 
Anthracite Institute Building, Wilkes-Barre, Pennsylvania 



























































A great help 
in working up plans THE 

ent | for sewage disposal SEWERAGE 

MANUAL 
1, Prince ”, This Manual describes every type of 

s ht ’ 

Seem | | SER OCG TE 2a", Gnd tall section. Box xe oe 

| sewer Fs eon Used by lead- 
through STANDARD MACHINES STOCKED 8” to 96” ing Sani 5 everywhere 
shows in aes preparing plans. It is the 
, alidade, ALSO LEASE OR CONTRACT standard source of unbiased infor- 
w to use mation. If you don’t have a copy of 
om puting WRITE the 1946-47 edition, write today for pueusmes ov 
nal information on how to obtain one. we 
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P. O. BOX 289, CORAL GABLES 34, FLORIDA | 310 East 45th St., New York 17, N. Y. 
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Need Equipment for 
Small Sewage Plant? 


491. Small type Conveyor Sludge Col- 
lector and Skimmer, Grit Collector, Aero- 
Filter and other equipment for small sew- 
age treatment plants are described and 
illustrated in bulletins from Chain-Belt 
Co., 1722 West Bruce St., Milwaukee 4, Wis. 


Glazed Clay Blocks for 


Trickling Filter Underdrains 

492. Illustrated bulletin describes the 
Natco Unifilter block of glazed, hard 
burned clay for underdraining filter beds. 
Write National Fireproofing Corp., Pitts- 
burg 12, Pa., for free copy. 


Filter Blocks for Any 


Trickling Filter Installation 

544. Accelo Hi-Cap Filter underdrain 
blocks are designed to meet every require- 
ment of trickling filter operation. For folder 
giving specifications, dimensions and de- 
tails of construction write Infilco, Inc., 325 
West 25th Place, Chicago 16, Ill 


Low Cost Air for 


Sewage Disposal 

602. All interested in low cost air for 
sewage disposal will want a copy of this 
useful booklet. Describes operating prin- 
ciples and specifications of Roots-Conners- 
ville Aerating Blowers. Write to Roots- 
Connersville Blower Corp., 301 Valley Ave., 
Connersville, Ind. 


WATER WORKS 


Hydraulic Pipeline Scraper 


For Water and Sewage Mains 

382. For a copy of this compact folder 
on a hydraulic pipeline scraper which 
cleans all kinds of mains from 4 inches to 
14 inches write to Dept. PW, Carver-Stimp- 
son Pipe Cleaning Co., Walters, Okla. 





Solve Corrosion Problems 
With This Special Alloy 


391. “Everdur Metal’ is title of an 
8-page illustrated booklet describing ad- 
vantages of this corrosion-resisting alloy 
for sewage treatment equipment, reservoir, 
and waterworks service. Dept. P.W., the 
American Brass Co., 25 Broadway, N. Y. C 


Make Water Extra Safe 


399. Safe water may be one of the civic 
improvements your citizens expect soon. 
Feeders of all types including yg tee ee 
nators, Reagent Feeders, Dry Chemical 
Feeders, Chlorinators and Ammoniators for 
feeding all of the usual chemicals used in 
sanitation practice. Ask for latest catalogs. 
a : ae Wallace & Tiernan Co., Newark 


Helpful Data on Hydrants 

405. Specifications for standard AWWA 
fire hydrants with helpful instructions for 
ordering, installing, repairing, lengthening 
and using. Issued by M. & H. Valve & Fit- 
tings Co., Dept. P.W., Anniston, Ala. 


Chem-O-Feeders for 


Automatic Chemical Feeding 

400. For chlorinating water supplies, 
sewage plants, swimming pools and feed- 
ing practically any chemical used in sani- 
tation, treatment of water and sewage. 
Flow of water controls dosage of chemical; 
reagent feed is immediately adjustable. 
Starts and stops automatically. Literature 
from % Proportioneers, Inc. %, 96 Codding 
St., Providence 1, R. I. 


All Kinds of Valves 


And Hydrants 


407. Hydrants and Valves. Catalog P. 
W. covers fire protection appliances, in- 
cluding hydrants, gates and check valves. 
Catalog ae describes sluice gates, shear 
gates, and flap, mud, gate, check and foot 
valves. Address: Mueller Company, Chatta- 
nooga, Tenn. 


It’s Easy to Use This 


Leak Locator 

426. Leak Locators. Again available to 
waterworks superintendents, ne Globe line 
of leak locators, di = t. es and pipe 
finders. Several le ve the orig- 
inal Geophone leak pe Little Wonder 
pipe phone, and the Magnetite Dipping 


Needle. Globe Phone Mfg. Corp., Dept. P., 
Reading, Mass. 


Find Your Leaks 


In a Jiffy 


427. For tracing buried pipes and find- 
ing hidden leaks get details of Allen-Howe 
Leak Detectors, Pipe Locators, Dipping 
Needle and Pipe Phones. Ask for new 
circular P.W. 6, Allen-Howe Electronics 
Corp., 150 Main St., Peabody, Mass. 


What You Should Know About 
Meter Setting and Testing 
Equipment 

431. The most complete catalog we 
have seen on setting and testing equipment 
for water meters—exquisitely printed and 
illustrated 48-page booklet P.W. you should 


have a copy of. Ask Ford Meter Box Co., 
Wabash, Ind. 


Cast Iron Pipe and Fittings 


For Every Need 

437. Cast iron pi and fittings fo: 
water, gas, sewer and industrial service 
Super - deLavaud centrifugally - cast and 
pit-cast pipe. Bell-and-spigot, U. S. Joint 
flanged or flexible joints can be furnished 
to suit requirements. Write U. S. Pipe and 
Foundry Co., Dept. P.W., Burlington, N 


Do You Have This Data 


On Cast Iron Pipe? 

438. “Cast Iron Pipe and Fittings” is 
a well illustrated 44 page catalog giving 
full specifications for their complete line 
of Sand Spun Centrifugal Pipe, Fire 
Hydrants, Gate Valves, Special Castings, 
etc. Will be sent promptly by R. D. Wood 
Co., Dept. P.W., Public Ledger Building. 
Independence Square, Philadelphia 5. Pa. 








FOR SALE 


1 6500 GPM CHICAGO PUMP 


1 6500 GPM Chicago Pump, complete 
including 60 HP motor 690 RPM 60 
cycle AC three phase dynamic head, 
23 feet. 


MISCELLANEOUS FITTINGS 


14 inches dia. with 14 inch check and 
stand valves including stand. 
Material can be viewed at 
City of New Kensington 
Pennsylvania 














NOTICE 
Invitation to Bidders 

Sealed bids will be received by the Town 
of Norton, Virginia, until December 11, 
1947, at 10:30 A . for the construction 
of a 720,000 gallon per day filter plant, com- 
plete, as described by “Specification for 
Filter Plant for Town of Norton, Virginia.” 

Bids shall be on bidder’s own form, en- 
closed in a sealed envelope, addressed to 
W. P. Kanto, Town Manager, Norton, Vir- 
ginia, and shall be plainly marked on the 
outside of the envelope “Proposal for Con- 
struction of Filter Plant.” 

Bids shall be opened at the meeting of 
Town Council, Norton, Virginia, at 10:30 
A. M., December 11, 1947. 

Specifications may be obtained from the 
Town Manager, Norton, Virginia. 

The right is reserved to accept any bid, 
or to reject any or all bids, and to waive 
all technicalities in receiving of proposals. 

Each bid shall be accompanied by a cer- 
tified check, or bid bond, in an amount not 
less than ten percent of the amount of the 
bid, made > to the Town of Norton, 
Virginia. These checks or bid bonds will be 
returned to all unsuccessful bidders, and 
will be returned to the successful bidder, to 
whom the contract is awarded, after the 
contract has been executed. 

The successful bidder, to whom the con- 
tract is awarded, will be required to furnish 
the town, along with the executed contract 
documents, a contract bond in the amount 
of 100% of the contract price. 


TOWN OF NORTON, VIRGINIA. 
By W. P. Kanto 
Town Manager. 
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~ 
WATER SUPPLY 
and PURIFICATION 


By Col. W. A. Hardenbergh 


Valuable Aid to Waterworks Men 
Easy to Understand 





Gives clearly and concisely princi- 
ples involved in 


1—Selecting best source of water 
supply. 

2—Estimating pobable quantity of 
water that can be obtained 
from a source. 


3—Providing pipes and accessories 
to deliver water to consumers. 


4—Determining capacity of each 
part of a distribution system. 


This book also tells in detail how to 
treat water so it will be satisfactory 
from the standpoint of public health 
as well as soft, clear and palatable. 


Helps You Design Modern Plants 


Col. Hardenbergh explains the theories un- 
derling the collection, transportation, deliv- 
ery, and treatment of water with emphasis 
on practical phases engineers and superin- 
tendents are likely to encounter. He illus 
trates fully with examples to show the 
steps in designing various units in water 
supply systems. 


Contents include all latest 


wartime developments 


General Considerations in Planning Water > 4 
ply System; Consumption of Water; Raae 
Evaporation, Percolation, and Absorption; 
; Ground Water; Storage —*k 
g Reservoirs; Gravity Conduits; Pipe 
ipe Appurtenances; Laying Pipe and 
Maint ainin ing —— ‘ ng of Distribution 
ydraulics of Flow; Design of Dead- 
End Distribution System; Design of Continuous 
Flow System; Pumps and Pum ing; Factors i 
urification; Physical ests of Water; 
Chemical Analyses of Water; Bacteriological 
Examinations of Water; Microscopical Examina- 
ion; Screening; Sedimentation and Coagulation; 
Filtrat’ ion; D ction; Removing Dissolved 
Minerals; Control of Corrosiveness; Taste and 
Odor Control; Water for Industrial Uses; Typical 
Design of Treatment Plant; Appendix: Index. 





475 pages, 5% x 8%, 148 illustrations 


Price $4.50 Postpaid. Money back if nol 
entirely satisfied. 


s+s02sMAIL THIS COUPON -=-+* 


PUBLIC WORKS 9-47 
310 E. 45th St., New York 17, N. Y. 
Enclosed is $4.50 for which send me 
the new edition of WATER SUPPLY & 
PURIFICATION by Hardenbergh in ac- 
cordance with your money back offer. 


P. O. Zone No. (if any).... 
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THE NAMEPLATE OF 
DEPENDABILITY 


WATER FILTRATION PLANTS AND 
EQUIPMENT © ZEOLITE SOFTENERS 
WHEELER FALSE FILTER BOTTOMS 
PRESSURE FILTERS © SPECIAL 
WATER TREATMENT EQUIPMENT 


The plus values that come with Roberts Filter 
equipment are intangibles of long experience, 
engineering skill and the ability to work with 
others. 

We invite the opportunity to cooperate with 
individuals and organizations interested in the 
correction of water, either for municipal or in- 
dustrial requirements. Your request will bring 
full information on the application of our prod- 
ucts and services. 


ROBERTS FILTER 
MANUFACTURING CO. 
640 COLUMBIA AVE., DARBY, PA. 





USEFUL NEW BOOK 
“THEORY ano PRACTICE of 


FILTRATION 





By Geo. D. Dickey and Chas. L. Bryden 


Covers Water, Sewage, Oil, Air, 


Gas and Light Filtration 


Just the book for those who wish a 
full understanding of filtration. Covers 
history, theory, practice, Makes the en- 
gineering aspects easy to understand. 
Practical and Specific 
Describes in detail all types: Leaf, Plate 
and Frame, Continuous Drum Vacuum, 
Edge. Deals with classification, thicken- 
ing and settling of solids, coagulation 
and conditioning, filter aids. Complete, 
authoritative. 346 pages, illustrated. 
Money back if not satisfied. 


19 chapters cover: 
History, Theory Sewage Clarification 


Objectives and Sludge De- 
Preparation watering 

Filter Media Centrifugals and 
Gravity Filters Centrifuges 
Pressure Filters Air, Gas and 


Vacuum Filters 
Hydraulic Presses, 
Squeeze Presses 
Laboratory Filters 
Oil Filters, 
Oil Expellers 
and Oil Separators Installation and 
Water Filtration Operation 


at®eeueauaae CLIP AND MAIL ®*****##2#22 


PUBLIC WORKS Pw946 
310 East 45 St. New York 17, N. Y. 


1 enclose check for $6. for Theory & 
Practice of Infiltration. If not entirely sat- 
isfied, | can return it in 5 days for full 
refund. 


Name 
. ED Gadivceadens 
: City & State .. 


Light Filters 
Auxiliary Equipment 
Typical — 

and heets 
ae ‘and Selec- 
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Makes Underground Pipe 


Installations Easy 

444. One-man-operated Hydraulic Pipe 
Pusher pushes 7 through ground under 
streets, sidewalks, lawns and other ob- 
stacles. Pays for itself in man hours saved 
on first few jobs. For complete facts and 
—, ask for booklet S-117, Greenlee Too) 

Co., 2042 Columbia Ave., Rockford, Ill. 


Need a Water-Tight 
Pipe Joint? 

449. Full information on “Hydro-Tite” 
jointing compound for bell and spigot pipe, 
together with specifications, instructions; 
and illustrations both on it and “Fibrex” 
sanitary joint packing are contained in 
handsome 48-page booklet. Address: Hy- 
draulic Develo ,—*=- —- Dept. P.W., 
50 Church St., New York 


How to Estimate Quantity 


| Of Joint Compound Needed 


450. The uses of Tegul-Mineralead 
for bell and spigot pon as and G-K Sewer 
joint compound are described in a 16-page 
illustrated booklet issued by Atlas Mineral 
Products Co., Mertztown, Pa. Includes 
re tables for estimating quantities 
needed. 


Data on High Efficiency 
Well Water Systems 


454. Installation views and _ sectional 
scenes on Layne Vertical Centrifugal and 
Vertical Turbine Pumps fully illustrated 


and including useful pg | data sec- 
| or 


tion. Layne Shutter Screens Gravel 


| Wall Wells. Write for descriptive booklet 





P.W., Adv. Dept., Layne & Bowler, Inc., Box 
186, Hollywood Station, Memphis 8, Tenn. 


Oil or Water Lubricated 


Turbine Pumps 

456. Oil lubricated turbine pumps with 
open impellers. Five types of heads avail- 
able. Specifications and illustrations in new 
bulletin 6930M-2 issued by Fairbanks, 
Morse & Co., Dept. P.W., 600 So. Michigan 
Ave., Chicago 5, Ill. 


Want Clear, Soft, 


lron-Free Water? 

467. Water Softening. The use of the 
Spaulding Precipitator to obtain maxi- 
mum efficiency and economy in water 
softening is described in this interesting 
technical booklet. Permutit Co., De P.W., 
330 W. 42nd St., New York 18, N. 


Are You Thinking About 


A Swimming Pool? 

472. Data and complete information 
on swimming pool filters and recirculation 
plants; also on water filters and filtration 
equipment. For data, prices, plans, etc., 
write Roberts Filter Mfg. Co., 640 Columbia 
Ave., Darby, Pa. 


Have You a Water 


Conditioning Problem? 

481. Installation-tested equipment for 
complete municipal and industrial systems 
or individual units. Illustrated and de- 
scribed in latest booklets from Dept. P.W.., 
American Wells Works, Aurora, IIl. 


Treating Water With 
Copper Sulphate 


“Use of copper sulphate in water 
weoliiie plants” contains valuable data 
on chemicals, dosage. etc. Ferri-floc Fer- 
ric Sulphate—a new, valuable booklet P.W. 
on coagulation for water and sewage treat- 
ment plants. Write Tennessee Corporation 
Atlanta 1, Ga. 


Outdoor Water Service Devices 
That Do Not Freeze 


506. Data on _ anti-freeze outdoor 
drinking fountains, hydrants, street wash- 
ers, etc., contained talog L. Sent 

ann oy on request to Murdock Mfg. & 
upp: ‘0., 426 Plum St., Cincinnati 2, Ohio. 


Here’s Data on All 


Swimming Pool Needs 

508. Well illustrated bulletin describes 
Filters, Water Softeners, Hydrogen Ion 
Plants and Complete Equipment for Swim- 
ming pools, etc. Copy sent on request by 
Dept. PW., Shonniea! Equipment Co., 223 
Center Street, Los Angeles 54. Calif 
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SATISFACTION 
or NO CHARGE... 


That’s the basis on which 
STONHARD STONTITE is used 
by leading public works ac- 
tivities all over the world. 
STONTITE is ideal for the re- 
pair of dams, tunnels, below 
grade pits and basements. 
Try a drum at your plant! 


Send for 
Free 48-Page Booklet 


oven tHE This valuable 
Rough guide to 
: better building 
maintenance 


is packed with 
facts about the 
repair of walls, 
floors, and 
roofs. It’s yours 
for the asking, 
return the 





coupon. 


STONHARD COMPANY 


Building Maintenance Materials 
Serving Industry Since 1922 
883 Terminal Commerce Bidg. 
Philadelphia 8, Pa. 


STONHARD COMPANY 
883 Terminal Commerce Bidg. 
Philadelphia 8, Pa. 


At no obligation to us, please send STONTITE 


information and a free copy of “Over the 
Rough Spots.’ 

Firm - ba 

Mr. jasnnianitniae Title . ma 
OE. si necetscetenininaiaitiniin ee 
City... Es - Fai 
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AN HONEST NAME 


Our use of “honest” reflects on no one. 


We are honest with ourselves and 
our products. We don’t use inferior 
materials or workmanship. 


We know our Drinking Fountains and 
Hydrants will give YEARS of service. 
We know they won't give trouble. 












In that respect we are 
honest in giving the tax- 
payer a full dollar's value 
for his tax dollar. 


The Murdock Mfg. 
& Supply Co. 


Cincinnati 2, Ohio 
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ANTI-FREE2 
HYORANT 








POWER MOWER 


Fast, versatile mowing 
= power that works where 
N* tractor or horsedrawn ma- 
chines will not go. Mows 
clean and fast in tight corners . . . 3-foot cut and 
variable speed sickle bar . . . so well balanced a 
boy can run it... rugged design. Engine detach- 
able for use on other tools or jobs. 


@ Fence Rows 
e Driveways 
e Trails, Paths 
e Parking Lots 
@ Picnic Grounds 
e@ Campsites 
@ Weed Patches 


e Vacant Lots 


Write Dept. 16 for FREE Folder 





v 
mal Fo complete | 
oN kind of powet 


_— 
JAMES CUNNINGHAM, SON & CO. 





JOBS FOR ENGINEERS 


A mid-west manufacturer of water 
purification equipment needs two ‘“‘good 
sales engineers . . . for work in Indiana 
and Illinois . . . on a commission basis, 
$6000 to $8000 per year for the right 
man.” Write GFC, care this magazine. 


A civil engineer, about 35, with pro- 
fessional experience in the design and 
layout of hydraulic systems and struc- 
tures is needed by an Ohio firm of con- 
sulting engineers. Write AES, care of 
this magazine, for further information. 





Philippine Military Merit Medal to 
Lloyd Clark and Others 


The Philippine Commonwealth some 
time ago awarded the Military Merit 
Medal to the following: Lt. Cols. L. K. 
Clark and Herman Elder; Majors 
Leroy Scott, Guy Griffin and Ben 
Whisler; Capt. M. J. Noth; and Sgt. 
John Postma. The award was for 
“meritorious service . . . in the repair 
and reinstallation of the water supply 
for the city of Manila and its suburbs 
after great damage by war op- 
erations. By their high technical 
knowledge, superior judgment and sin- 
cere interest in the welfare of the peo- 
ple, the tremendous work . . . was suc- 
cessfully accomplished.” 





CONSTRUCTION OF BOOSTER PUMPING 
STATION AND FOR THE REMODELLING, 
ENLARGING, EXTENDING AND IM- 
PROVING OF WATER PURIFICATION 
PLANT 

MILAN, MISSOURI 


Sealed proposals will be received by the 
Board of Aldermen of the City of Milan, 
Missouri, at the office of the City Clerk, in 
Milan, Missouri, until 7:30 o’clock P.M. on 
the 15th day of Sept. 1947, for the construc- 
tion of a booster pumping station and for 
remodelling, enlarging, extending and im- 
proving of the existing Water Purification 
Plant of said city, at which time and place 
such proposals will be publically opened, 
read aloud and considered by the Board of 
Aldermen of said City. 


Each bid shall be made on a printed form 
attached to a bound copy of the specifica- 
tions and contract form for the work, 
which contract documents may be obtained 
from the City Clerk of Milan, Missouri, or 
from the Consulting Engineer, ‘Jack Donald- 
son, Maryville, Missouri. The plans and 
specifications oy A be examined either at 
the office of the City Clerk in Milan, Mis- 
souri, or of the Consulting Engineer at 
Maryville, Missouri. Contractors desiring 
lans and specifications for their own use 
in preparing bids may obtain one complete 
set from the consulting Engineer by mak- 
ing a deposit of Ten Dollars ($10.00), Five 
Dollars of which will be refunded to un- 
successful bidders upon the return of the 
plans in good condition within thirty days 
after the date of opening bids. 


Each bid shall be accompanied by certi- 
fied check or Cashier’s check drawn on 
some known responsible bank, in an 
amount not less than five per cent (5%) 
of the total bid, made payable to the City 
of Milan, Missouri, which may be retained 
by the City of of Milan for a period of 30 
days after the day for the opening of bids. 
Bid checks of the unsuccessful bidders will 
be returned when their bids are rejected; 
the bid check of the successful bidder will 
be returned when such bidder has executed 
an acceptable performance bond in an 
amount equal to ninety per cent (90%) of 
the contract. 


The contract will be let to the lowest and 
best bidder, but the City of Milan, Missouri, 
reserves the right to reject any or all bids 
without explanation, and to waive infor- 
malities in any bid submitted. 


O. H. GRAMLING 
City Clerk of Milan, Missouri 
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